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PBEFACE
TO

THE THIRD EDITION.

A Third Edition of his work on Midwifery being called for,

the Author has endeavoured to make it more worthy of the

kind reception it continues to receive, by a careful revision

of the text, and by the addition of several new plates and

illustrations. To the operation of Gastro-Elytrotomy, for-

merly briefly discussed with the Csesareaa section, a separate

chapter is now devoted. Porro's operation has also received

a more detailed notice. For most of the information on

these subjects the Author is indebted to the recent valuable

papers of Dr. Garrigues, of New York, and Dr. R. Harris, of

Philadelphia. The latter gentleman, who is the editor of

the American editions of this work, has enriched them with

many valuable notes, of which, it will be observed, free use

has been made. The Author has also to express his obli-

gation to Mr. J. F. W. Silk, late Resident-Accoucheur at

King's College Hospital, for his valuable assistance in pass-

ing the work through the press.

31 GEOiwiE Street, Hanover Sqtjakb, \V.

June 1880.





PBEFACE
TO

THE FIRST EDITION.

Those who have studied the progress of Midwifery know

that there is no department of medicine in which more has

been done of late years, and none in which modern views of

practice differ more widely from those prevalent only a short

time ago. The Author's object has been to place in the

hands of his readers an epitome of the science and practice

of midwifery which embodies all recent advances. He is

aware that on certain important points he has recommended

practice which not long ago would have been considered

heterodox in the extreme, and which, even now, will not

meet with general approval. He has, however, the satis-

faction of knowing that he has only done so after very

deliberate reflection, and with the profound conviction that

such changes are right, and that they will stand the test of

experience. He has endeavoured to dwell especially on the

practical part of the subject, so as to make the work a useful

guide in this most anxious and responsible branch of the

profession. It is admitted by all that emergencies and diffi-

culties arise more often in this than in any other branch of

practice; and there is no part of the practitioner's work

which requires more thorough knowledge or greater expe-

rience. It is, moreover, a lamentable fact that students

generally leave their schools more ignorant of obstetrics

than of any other subject. So long as the absurd regulations



X PREFACE TO THE FIRST EDITION.

exist which oblige the lecturer on midwifery to attempt the

impossible task of teaching obstetrics in a short three

months' course—an absurdity which has over and over again

been pointed out—such must of necessity be the case. This

must be the Author's excuse for dwelHng on many topics at

greater length than some will doubtless think their import-

ance merits, since he desires to place in the hands of his

students a work which may in some measure supply the

inevitable defects of his lectures.

Many of the illustrations are copied from previous

authors, while some are original. The following quotation

from the preface to Tyler Smith's 'Manual of Obstetrics'

will explain why the source of the copied woodcuts has not

been in each instance acknowledged :
' When I began to

publish, I determined to give the authority for every wood-

cut copied from other works. I soon found, however, that

obstetric authors of all countries, from the time of Mauriceau

downwards, had copied each other so freely without acknow-

ledgement as to render it difficult or impossible to^trace the

originals.'

The Author has to express his acknowledgments to many

friends for their kind assistance by the loan of illustrations

and otherwise, and more especially to his colleague. Dr.

Hayes, for his valuable aid in passing the work through

the press.

31 Geoeqb Street, Hanotbe Sqtjabe:

March 1876.
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School of Medicine,

University of Leeds.

THE SCIENCE AND PEACTICE
OF

MIDWIFEEY.

PAET 1.

JXATOMY AND PHYSIOLOGY OF THE ORGANS
CONCERNED IN PARTURITION.

(CHAPTER I.

ANATOMY OF THE PELVIS.

The jjelvis is the bony basin situated between the trunk The pelvis,

and the lower extremities. To the obstetrician its study is of

paramount importance, for it not only contains, in the un- Its import-

impregnated state, all the organs connected with the function

of reproduction, but through its cavity the foetus has to

pass in the process of parturition. An accurate knowledge,

therefore, of its anatomical formation njay be said to be the

very alphabet of obstetrics, without which no one can

practise midwifery, either with satisfaction to himself or

safety to his patient.

In a treatise on obstetrics, however, any detailed account

of the purely descriptive anatomy of the pelvis would be

out of place. A knowledge of that must be taken for

granted, and it is only necessary to refer to those points

which have a more or less direct bearing on the study of its

obstetrical relations.

The pelvis is formed of four bones. On either side are

VOL. I. B



^ ORGANS CONCERNED IN PARTURITION. [Pakt I.

the ossa innominata, joined together by the sacrum; to
the inferior extremity of the sacrum is attached the coccyx,
which is, in fact, its continuation.

The OS innominat'itm (fig. 1 ) is an irregularly shaped
bone originally formed of three distinct portions, the ilium,
the ischium, and the pubes, which remain separated from
each other up to find beyond the period of puberty. • They
are united at the acetabulum by a Y-shaped cartilaginous

junction, which does not, as a rule, become ossified until

about the twentieth year. The consequence is that the
pelvis, during the period of growth, is subject to the action

Fig.

OS IN^'0^^r^•ATL'M.

of various mechanical influences to a far greater extent than

in adult life ; and these, as we shall presently see, have an

important effect in determining the form of the bones. The

external surface and borders of the os innominatum are

chiefly of obstetric interest from giving attachment to

muscles, many of which have an important accessory in

fluence on parturition, such as the muscles forming the

abdominal wall, which are attached to its crest, and those

closing its outlet and forming the perinasum, which are

attached to the tuberosity of the ischium. On the anterior

and posterior extremities of the crest of the ilium are two

prominences (the anterior and posterior spinous processes)

which are points from which certain measurements are some-

times taken. The internal surfoce of the upper fan-shaped
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portion of the os innominatum gives attachment to the

iliacus muscle, and contributes to the support of the

abdominal contents
;
along with its fellow of the opposite

side it forms the false pelvis. The false is separated from

the true pelvis by the ilio-pectineal line, which, with the

upper margin of the sacrum, forms the brim of the pelvis.

This is of especial obstetric importance, as it is the first part

of the pehac cavity through which the child passes, and that

in which osseous deformities are most often met with. At
one portion of the ilio-pectineal line, corresponding with the

junction of the ilium and pubes, is situated a prominence,

which is known as the ilio-pectineal eminence.

The internal smooth surface of the innominate bone
below the linea ilio-pectinea forms the greater portion of the

pelvis proper. In front, with the

corresponding portions of the op-

posite bone, it forms the arch of

the pubes, under which the head

of the child passes in labour.

Eeliind this we observe the
oval obturator foramen, and below
that the tuberosity and spine of

the ischium, the latter separat-

ing the great and lesser sciatic

notches, and giving attachment
to ligaments of importance. The
rough articulating surface pos-

teriorly, by which the junction
with the sacrum is effected, may
be noted, and above this the pro-

minence to which the powerful ligaments joining the sacrum
and OS innominatum are attached.

The sacrum (fig. 2) is a triangidar and somewhat spongy
bone forming the continuation of the spinal column, aSl
bmdmg together the ossa innominata. It is originally com-
posed of five separate portions, analagous to the vertebra-
which ossify and unite about the period of puberty, leaving
on Its mternal surface four prominent ridges at the points of
junction. The upper of these is sometimes so well marked
as to be mistaken, on vaginal examination, for the promontorym the sacrum itself.

Lul ween
the true

Jiiid false

pelvis.

Import-
ance of

pelvic

Lriiii.

Internal

surface.

Articu-

lating

.surfaces.

.SACriU.M A>vD COCCY.X.

Sacrui
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The base of the sacrum is about 4^ inches in width, and
its sides rapidly approximate until they nearly meet at its

apex, giving the whole bone a triangular or wedge shape.

The anterior and posterior surfaces also approximate in the

same way, so that the bone is much thicker at the base than

at the apex. The sacrum, in the erect position of the body,

is directed from above downwards and from before back-

wards. At its upper edge it is joined, the lumbo-sacral

cartilage intervening, with the fifth lumbar vertebra. The
point of junction, called the promontory of the sacrum, is of

great importance, as on its undue projection many deformi-

ties of the brim of the pelvis depend. The anterior sur-

face of the bone is concave, and forms the curve of the

sacrum ; more marked in some cases than in others. There

is also more or less concavity from side to side. On it we

observe four apertvu-es on each side, the intervertebral

foramina, giving exit to nerves. The posterior surface is

convex, rough and irregular for the attachment of ligaments

and muscles, and showing a ridge of vertical prominences,

coiTesponding to the spinous processes of the vertebrae.

The sacrum is generally described as forming a keystone

to the arch constituted by the pelvic bones, and transmitting

th(> weight of the body, in consequence of its wedge-like shape,

in a direction which tends to thrust it downwards and back-

wards, as if separating the ossa innominata. Dr. Duncan,

>

however, has shown, from a careful consideration of its me-

chanical relations, that it should rather be regarded as a

strong transverse beam, curved on its anterior surface, the

extremities of which are in contact with the corresponding

articular surfaces of the ossa innominata. The weight of

the body is thus transmitted to the innominate bones, and

through them to the acetabula and the femora (fig. 3).

There counter-pressure is applied, and the result is, as we

shall subsequently see, an important modifying influence on

the development and shape of the pelvis.

The coccyx (fig. 2) is composed of four small separate

bones, which eventually unite into one, but not until late in

life. The uppermost of these articulates with the apex of

the sacrum. On its posterior surface are two small cornua,

which unite with corresponding points at the tip of the

' Researches in Obstcfrics, p. 67.
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sacrum. The bones of the coccyx taper to a point. To it

are attached various muscles which have the effect of im-

parting considerable mobility. During labour, also, it Itsmoi.i-

yields to the mechanical pressure of the presenting part, so
'

as to increase the antero-posterior diameter of the pelvic

outlet to the extent of an inch or more.

If, through disease or accident, as sometimes happens, Ossifiea-

'
the articidar cartilages of the coccyx become prematurely

ossified, the enlargement of the pelvic outlet during labour

may be prevented, and considerable difficulty may thus

arise. This is most apt to happen in aged primiparse, or in

-women who have followed sedentary occupations ; and not

infrequently, under such circumstances, the bone fractures

rmder the pressiu-c to which it is subjected by the presenting

part.

The pelvic bones are firmly joined together by various Pelvic

articulations and hgaments. The latter are arranged so as

to complete the canal through which the foetus has to pass,

and which is in great part formed by the bones. On its in-

ternal surface, where the absence of obstruction is of import-

ance, they are everywhere smooth ; while externally, where

strength is the desideratum, they are arranged in larger

masses, so as to unite the bones firmly together. The pelvic

articulations have been generally described as symphyses or

amphiarthrodia, a term which is properly applied to two

articulating surfaces, united by fibrous tissue in such a way
as to prevent any sliding motion. It is certain, however,

that this is not the case with the joints of the female pelvis

during pregnancy and parturition. Lenoir foimd that in, 22

females, between the ages of 18 and 35, there was a distinct

sliding motion. Therefore, the pelvic articulations are,

strictly speaking, to be considered examples of the class of

joints termed arthrodia.

The last lumbar vertebra is united to the sacrum by Lumbo-
ligamentous union similar to that which joins the vertebrte '^'^^^

to each other. The intervening fibro-cartilage forms a disk,
"^^

which is thicker in front than behind, and this, in connection
with a similar peculiarity of the fifth lumbar vertebra, tends
to increase the sloped position of the sacrum, and the angle
which it forms with the vertebral column. It constitutes
the most prominent portion of the promontory of the
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sacrum, and is the part on which the finger generally im-
pinges in vaginal examinations. The anterior common
vertebral ligament passes over the sm-face of the joints, and
we also find the ligainenta sub-flava and the inter-spinous

ligaments, as in the other vertebras. The articular processes

are joined together by a fibrous capsule, and there is also a
peculiar ligament, the lumbo-sacral, extending from the

transverse process of the vertebra on each side, and attach-

ing itself to the sides of the sacrum and the sacro-iliac

synchondrosis.

L^gamonis The sacrum is joined to the coccyx, and, in some cases at
^ least, the separate bones of the coccyx to each other, by

small cartilaginous disks like that connecting the sacrum
with the last lumbar vertebra. They are further united by
anterior and posterior common ligaments, the latter being

much the thicker and more marked. In the adult female a

. synovial membrane is found between the sacrum and coccyx,

and it is supposed that this is formed under the influence of

the movements of the bones on each other.

Sacro-iliac The opposing articular surfaces of the sacrum and ilium

drosis?'^"
^^'^ ^^^^ covered by cartilages, that of the sacrum being the

thickest. These are firmly united, but, in the female,

according to Mr. Wood,^ they are always more or less separ-

ated by an intervening synovial membrane. Posterior to

these cartilaginous convex surfaces there are strong inter-

osseous ligaments, passing directly from bone to bone, filling

up the interspace between them, and uniting them firmly.

There are also accessory ligaments, such as the superior and

anterior sacro-iliac, which are of secondary consequence.

Posterior The posterior sacro-iliac ligaments, however, are of great
satTo-iliac

Qjjgtgtric importance. They are the very strong attachments
ligaments. ^ •'

.

which unite the rough surfaces on the posterior iliac tuber-

osities to the posterior and lateral svufaces of the sacrum.

They pass obliquely downwards from the former points, and

suspend, as it were, the sacrum from them. According to

Duncan, the sacrum has nothing to prevent its being

depressed by the weight of the body but these hgaments,

and it is mainly through them that the weight of the body

is transmitted to the sacro-cotyloid beams and the heads of

the femora.

' Totld's Cyclopcedia of Anatomy and Vhysiology, article 'Pelvis,' p. 123.
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The sacro-sciatic ligaments are instrumental in complet- Sacro-

ino- the canal of the pelvis. The greater sacro-sciatic ligament liga.neni.s.

is "attached by a broad base to the posterior-inferior spine

of the ilium, and to the posterior surfaces of the sacrum and

coccyx. Its fibres unite into a thick cord, cross each other

in an X-like manner, and again expand at their insertion

into the tuberosity of the ischium. The lesser sacro-sciatic

ligament is also attached ^vith the former to the back parts

Fig. 3.

SECTION 01'' PELVIS AND HEADS OF TIIIOn-BONES, SHOWIKG THE SUSPENSOHY ACTIOM OV

THE SACRO-ILIAC LIGA5IEXTS. (After Woocl.)

of the sacrum and coccyx, its fibres passing to their much
narrower insertion at the spine of the ischiiun, and convert-

ing the sacro-sciatic notch into a complete foramen.

The obturator membrane is the fibrous aponeurosis that Obturator

closes the large obturator foramen. Joulin ^ supposes that,

along with the sacro-sciatic ligaments, it may, by yielding

somewhat to the pressure of the foetal head, tend to prevent

the contusion to which the soft parts would be subjected if

they were compressed between two entirely osseous surfaces.

' Tmite d'Accouchements, p. 1 1

.
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The junction of the pubic bones in front is effected by
means of two oval plates of fibro-cartilage, attached to each
articular surface by nipple-shaped projections, which fit into

corresponding depressions in the bones. There is a greater
separation between the bones in front than behind, where
the numerous fibres of the cartilaginous plates intersect, and
unite the bones firmly together. At the upper and back
part of the articulation there is an interspace between the

cartilages, which is lined by a delicate membrane. In preg-

nancy this space often increases in size, so as to extend even
to the front of the joint. Thejuncture is further strengthened

by four ligaments, the anterior, the posterior, the superior,

and the sub-pubic. Of these the last is the largest, con-

necting together the pubic bones and forming the upper

boundary of the pubic arch.

The close apposition of the bones of the pelvis might
not unreasonably lead to the supposition that no movement
took place between its component parts ; and this is the

opinion which is even yet held by many anatomists. It is

tolerably certain, however, that even in the unimpregnated

condition there is a certain amount of mobility. Thus

Zaglas has pointed out ' that in man there is a movement in

an antero-posterior direction of the sacro-iliac joints which

has the effect, in certain positions of the body, of causing

the sacrum to project downwards to the extent of about a

line, thus narrowing the pelvic brim, tilting up the point of

the bone, and thereby enlarging the outlet of the pelvis.

This movement seems habitually brought into play in the

act of straining during defoecation.

During pregnancy in some of the lower animals there is a

very marked movement of the pelvic ai-ticulations, which

materially facilitates the process of parturition. This, in the

case of the guinea-pig and cow, has been specially pointed

out by Dr. Matthews Duncan.^ In the former, diu-ing labom-,

the pelvic bones separate from each other to the extent of an

inch or more. In the latter the movements are different, for

the symphysis pubis is fixed by bony anchylosis, and is

immoveable ; but the sacro-iliac joints become swollen during

pregnancy, and extensive movements in an antero-posterior

' Monthly Journal of Med. Science, Sept. 1851.

* liesearchcs in Obstetrics, p. 19.
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direction take place in them, which materially enlarge

the pelvic canal during labour.

It is extremely probable that similar movements take Mode in

place in women, both in the symphysis pubis and in the ^^^^f^l
^^^^

sacro-iliac joints, although to a less marked extent. These ments are

are particularly well described by Dr. Duncan. They seem

to consist chiefly in an elevation and depression of the sym-

physis pubis, either by the ilia moving on the sacrum, or by

the sacrum itself undergoing a forward movement on an

imaginary transverse axis passing through it, thus- lessening

the pelvic brim to the extent of one or even two lines,

and increasing, at the same time, the diameter of the outlet,

by tilting up the apex of the sacrum. These movements are

only an exaggeration of those which Zaglas describes as

occurring normally during defoecation. The instinctive posi-

tions which the partvirient woman assumes find an explanation

in these observations. During the first stage of labour, when
the head is passing through the brim, she sits, or stands,

or walks about, and in these erect positions the symphysis

pubis is depressed, and the brim of the pelvis enlarged to its

utmost. As the head advances through the cavity of the

pelvis, she can no longer maintain her erect position, and she

lies down and bends her body forward, which has the
effect of causing a nutatory motion of the sacrum, with
corresponding tilting up of its apex, and an enlargement
of the outlet.

These movements during parturition are facilitated by Altera-

the changes which are known to take place in the pelvic .

.

articulations during pregnancy. The ligaments and carti- jJints^'''

lages become swollen and softened, and the synovial mem- ^^"'''"^

branes existing between the articulating surfaces become
greatly augmented in size and distended with fluid. These
changes act by forcing the bones apart, as the swelling of a
sponge placed between them might do after it had imbibed
moisture. The reality of these alterations receives a clinical Tlioy

illustration from those cases, which are far from uncommon, -"'^'"'rtimes

in which these changes are carried to so extreme an extent after de-
that the power of progression is materially interfered with

^'''"'y-

for a considerable time after delivery.

On looking at the pelvis as a whole, we are at once struck Pelvis as
with its division into the true and false pelvis. The latter
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portion (all that is above the brim of the pelvis) is of com-
paratively little obstetric importance, except in giving at-
tachments to the accessory muscles of parturition, and need

SihlTrue
^^"^ further considered. The brim of the pelvis is a

PL'lvis.
heart-shaped opening, bounded by the sacrum behind, the
linea ilio-pectinea on either side, and the symphysis of the
pubes in front. All below it forms the cavity, which is

bounded by the hollow of the sacrum behind, by the inner
surfaces of the innominate bones at the sides and in front,

and by the posterior surface of the symphysis pubis. It is

in this part of the pelvis that the changes in direction which

Fig. 4.

OUTLET OF PELTIS.

the foetal head undergoes in labour are imparted to it. The
lower border of this canal, or pelvic outlet (fig. 4), is lozenge-

shaped, is bounded by the ischiatic tuberosities on either

side, the tip of the coccyx behind, and the under-surface of

the pubic symphysis in front. Posteriorly to the tuberosities

of the ischia the boundaries of the outlet are completed by

the sacro-sciatic ligaments.

Differ- There is a very marked difference between the pelvis in

enccs in
j^i^Q male and the female, and the peculiarities of the latter

soxes. iill tend to facilitate the process of partm-ition. In the

female pelvis (fig 5) all the bones are lighter in structure,

and have the points for muscular attachments much less

developed. The iliac bones are more spread out, hence the

greater breadth which is observed in the female figure, and

the peculiar side-to-side movement which all females have
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in Avalkino-. The tuberosities of the ischia are lighter in

structure and further apart, and the rami of the pubes also

converge at a much less acute angle. This greater breadth

Fig. 5.

THE FEMALE PELVIS.

of the pubic arch gives one of the most easily appreciable

points of contrast between the male and female pelvis; the

pubic arch in the female forms an angle of from 90° to 100°,

while in the male (fig. 6) it averages from 70° to 75°. The

obturator foramina are more triangular in shape.

Fig. G. '

.

THE MALE PELVIS.

The whole cavity of the female pelvis is wider and less

funnel-shaped than in the male, the symphysis pubis is not

so deep, and, as the promontory of the sacrum does not

project so much, the shape of the pelvic brim is more oval

than heart-shaped. These differences between the male and

female pelvis are probably due to the presence of the female
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genital organs in the true pelvis, the growth of which in-
creases its development in width. In proof of this, Schroeder
states that in women with congenitally defective internal
organs, and in women who have had both ovaries removed
early in life, the pelvis has always more or less of the
masculine type.

The measurements of the pelvis that are of most im-
portance from an obstetric point of view are taken between
various points directly opposite to each other, and are known
as the diameters of the pelvis. Those of the true pelvis

are the diameters which it is especially important to fix in

our memories, and it is customary to describe three in works
on obstetrics—the antero-posterior or conjugate, the oblique,

Fig.

P<jints

from which
the dia-

meters are

measured.

Antero-
posterior.

Oblique.

Bnni OF PELVIS, SllOWIXa ASTEllO-rOSTEHIOH, OBLIQUE, AXD CONJUGATE DLAJIETELIS.

and. the transverse—although of course the measurements

may be taken at any opposing points in the circumference of

the bones. The antero-jposterior (sacro-pubic), at the brim

(fig. 7), is taken from the upper part of the posterior surface

of the symphysis pubis to the centre of the promontory of the

sacrum; in the cavity, from the centre of the symphysis

pubis to a corresponding point in the body of the third piece

of the sacrum ; and at the outlet (coccy-pubic), from the

lower border of the symphysis pubis to the tip of the coccyx..

The oblique, at the brim, is taken from the sacro-iliac joint

on either side to a point of tlie brim corresponding with the

ilio-pectineal eminence (that starting from the right sacro-

iliac joint being called the right oblique, that from the left

the left oblique) ; in. the cavity a similar measurement is
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made at the same level as the conjugate ; while at the outlet

an oblique diameter is not usually measiued. The trans- Ti^s-

verse is taken at the brim, from a point midway between the

sacro-iliac joint and the ilio-pectineal eminence to a corre-

sponding point at the op-

rig. 8. posite side of the brim ;
in

the cavity from points in

the same plane as the con-

jugate and oblique dia-

meters ; and at the outlet

fi-om the centre of the

inner border of one ischial

tuberosity to that of the

other. The measurements

given by various writers

differ considerably and

vary somewhat in different

pelves. Taking the average

of a large number, the fol-

lowing may be given as the

standard measurements of

the female pelvis :
—

Brim .

Cavity

Outlet

Antero-

posterior. Oblique.

ill. in.

. 4-2(5 4-8

, 4-7 6'2

,
5-0 —

Trnns-

verse.

ill.

5-2

4-75

4-2

THAXS\-EIiSE SKCTIOX OF PELVIS, glKlAVING Till!

DIAMETiinS.

It will be observed that Dlffer-

the lengths of the corre-
various

sponding diameters at dif- part.s of

ferent places vary greatly ; P*^^^''**-

thus while the transverse

is longest at the brim,

the oblique is longest in

the cavity, and the antero-

posterior at the outlet. It will be subsequently seen that

this fact is of great practical importance in studying the

mechanism of deUvery, for the head in its descent through

the pelvis alters its position in such a way as to adapt

itself to the longest diameter of the pelvis ; thus as it passes

through the cavity it lies in the oblique diameter, and
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be expelled in the antero-posterior

Diameters
as altered

l>y soft

parts.

Other
measure-
ments.

External
mcasiirc-

iiieiits.

Planes of

then rotates so as to

diameter of the outlet.

In thinking of these measurements of the pelvis, it must
not be forgotten that they are taken in the dried bones, and
that they are considerably modified during life by the soft

parts. This is especially the case at the brim, where the
projection of the psoas and iliacus muscles lessens the trans-
verse diameter about half an inch, while the antero-posterior
diameter of the brim, and all the diameters of the cavity,

are lessened by a quarter of an inch. The right oblique
diameter of the brim is, even in the dried pelvis, found to

be on an average slightly longer than the left, probably on
account of the increased development of the right side of
the pelvis from the greater use made of the right leg ; but
in addition to this, the left oblique diameter is somewhat
lessened during life by the presence of the rectum on the
left side. The advantage gained by the comparatively

frequent passage of the head through the pelvis in the right

oblique diameter is thus explained.

There are one or two other measurements of the true

pelvis which are sometimes given, but which are of secondary

importance. One of these, the sacro-cotyloid diameter, is

that between the promontory of the sacrmn and a point

immediately above the cotyloid cavity, and averages from

3*4 to 3'5 inches. Another, called by Wood the lower or

inclined conjugate diameter, is that between the centre of

the lower margin of the symphysis pubis and the promontory

of the sacrum, and averages half an inch more than the

antero-posterior diameter of the brim. These measurements

are chiefly of importance in relation to certain pelvic

deformities.

The external measurements of the pelvis are of no real

consequence in normal parturition, but they may help us, in

certain cases, to estimate the existence and amount of defoi-

mities. Those which are generally given are : Between the

anterior-superior iliac spines, 10 inches ; between the central

points of the crests of the ilia, 10^ inches; between the

spinous process of the last lumbar vertebra and the iipper

part of the symphysis pubis (external conjugate), 7 inches.

By the planes of the pelvis are meant imaginary levels at

tlie pelvis,
portion of its circiunference. If we were to cut out
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piece of cardboard so as to fit the pelvic cavity, and place it

either at the brim or elsewhere, it would represent the

pelvic plane at that particular part, and it is obvious that

we may conceive as many planes as we desire. Observation

of the angle which the pelvic planes form -with the horizon

shows the great obliquity at which the pelvis is placed in

regard to the spinal colimin. Thus the angle A B i (fig. 9)

represents the inclination to the horizon of the plane of the

Fig. 9.

PLANIS OF THE TEI-VIS WITH HOllIZON.

A n.

A I) I

B I C.

C I J.

Horizon.
P P Verfc 1

1'

Angle of inclinntion of pelvis to horizon; equnl toGo'"®'

Anf)^
;"cUnation of pelvis to sj.innl eohnnn, equal to 150°

AXIS of pelvic inlet. u. Mid plane in the middle line.N. Lowest point of mid plane of iscliiuin.

pelvic brim, i b, and is estimated to be about 60°, while the
angle which the same plane forms with the vertebral column
IS about 150°. The plane of the outlet forms, with the
coccyx in its usual position, an angle wfth the horizon of
about 11 but which varies greatly with the movements of
the tip of coccyx, and the degree to which it is pushed back
during parturition. These figures must only be taken as
giving an approximate idea of the inclination of the pelvis
to the spinal column, and it must be remembered that the
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L;elh,atio„ degree of inclination varies considerably in the same female
vis varies different times, in accordance with the. position of the
ajdifferent body. During pregnancy especially, the obliquity of the

brim IS lessened by the patient throwing herself backwards
m order to support more easily the weight of the gravid
uterus. Tlie height of the promontory of the sacrum above
the upper margin of the symphysis pubis is on an average
about 3| inches, and a line passing horizontally backwards
from the latter point would impinge on the junction of the
second and third coccygeal bones.

Fg. 10.

A. Axis of superior plniie.

u. Axis of oaual.

AXES OF THE TEMIS.

1!. Axis of mid plime. c. Axis of inferior plane.
E. Horizon.

Axes ofthe By the axis of the pelvis is meant an imaginary line
liartiirient •wl^idi indicates the direction which the foitus takes durinff
canal.

i i /
its expulsion. The axis of the brim (fig. 10) is aline drawn

perpendicular to its plane, which would extend from the um-
bilicus to about the apex of the coccyx ; the axis of the

outlet of the bony pelvis intersects this, and extends from

the centre of the promonlory of the sacrum to midway

between the tuberosities of tlie ischia. The axis of the

entire pelvic canal is represented by the sum of the axes of

an indefinite number of planes at different levels of the
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pelvic cavity, which forms an irregular parabolic line, as

represented in the accompanying diagram (fig. 10, a d).

It must be borne in mind, however, that it is not the

axis of the bony pelvis alone that is of importance m

obstetrics. We must always, in considering this subject

remember that the general axis of the parturient cana A.,s^of^^^

(fio- 11) also includes that of the uterine cavity above, and ^.^rUxvlent

of"the soft parts below. These are variable in direction canal.

Fig. 11.

REPttESENTIXG GKXEll.^I. AXIS OI' rAUTUUIENT CANAL, IXCLUDIXG Tllli UTEllIXE
CAVITV AND SOFT PAllTS.

according to circumstances; and it is only the axis of

that portion of the parturient canal extending between the

plane of the pelvic brim and a plane between the lower edge

of the pubic symphysis and the base of the coccyx that is

fixed. The axis of the lower part of the canal will vary

according to the amount of distension of the perinseura

during labour ; but when this is stretched to its utmost,

just before the expulsion of the head, the axis of the plane

between the edge of the distended perincBum and the lower

border of the symphysis looks nearly directly forwards. The
VOL, I. C
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Fig. 12.

axis of the uterine cavity generally corresponds with that

of the pelvic brim, but it may be much altered by abnormal
positions of the iiterus, such as anteversion from laxity of

the abdominal walls. The foetus, under such circumstances,

will not enter the brim in its proper axis, and difficulties in

the labour arise. A knowledge of the general direction of

the partiurient canal is of great importance in practical mid-

wifery in guiding us to the introduction of the hand or

instruments in obstetric operations, and in showing us how
to obviate difficulties arising from such accidental deviations

of the uterus as have been just alluded to.

Cavity of The arrangements of the bones in the interior of the
the pchi.s.

pg]^y^(, canal (fig. 12) are important in relation to the mechan-

ism of delivery. A line pas-

sing between the spine of the

ischium and the ilio-pectineal

eminence divides the inner

surface of ischial bone into

two smooth plane surfaces,

which have received the name
of the planes of the ischium.

Two other planes are formed

by the inner surfaces of the

pubic bones in front and by

the upper portion of the

sacrum behind, both having

a direction downwards and

backwards. In studying the

mechanism of delivery, it will be seen that many obste-

tricians attribute to these planes, in conjunction with the

spines of the ischia, a very important influence in effecting

rotation of the foetal head from the oblique to the antero-

posterior diameter of the pelvis.

The peculiarities of the pelvis during infancy and child-

hood are of interest as leading to a knowledge of the

manner in which the form observed during adult life is

impressed upon it. The sacrum in the pelvis of the child

(fig. 13) is less developed transversely, and is much less

deeply curved than in the adult. The pubes is also much

shorter from side to side, and the pubic arch is an acute

angle. The result of this narrowness of both the pubes and

f;il)E VIKW IIV I'RI.VtS.

Duvilop-
IllOllt of

tlic pelvis.

Pecxiliari-

1 ies of the

infiintile

pelvis.
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sacrum is that the transverse diameter of the pelvic brim is

shorter instead of longer than the antero-posterior. The

sides of the pelvis have a tendency to parallelism, as well as

the antero-posterior walls; and this is stated by Wood to be

a peculiar characteristic of the infantile pelvis. The iliac

bones are not spread out as in adult life, so that the centres

of the crests of the ilia are not more distant from each

other than the anterior superior spines. The cavity of the

true pelvis is small, the tuberosities of the ischia are pro-

IDortionately nearer to each other than they afterwards

liecome ; the pelvic viscera are consequently crowded up into

the abdominal cavity, which is, for this reason, much more

prominent in children than in adults. The bones are soft

Fig. 13.

I'ELVIS OP ClULD.

and semi-cartilaginous nntil after the period of puberty, and

yield readily to the mechanical influences to which they are

subjected ; and the three divisions of the innominate bone

remain separate until about the twentieth year.

As the child grows older the transverse development of

the sacrum increases, and the pelvis begins to assume more y ''^'^

1 1 rm ilcvclo])-

and more of the adult shape. The mere growth of the mcntof the

bones, however, is not sufficient to account for the change in Pi'l^"" '•'^

the shape of the pelvis, and it has been well shown by

Dimcan that this is chiefly produced by the pressure to

wliich the bones are subjected during early life. The iliac

bones are acted upon by two principal and opposing forces.

One is the weight of the body above, which acts vertically

upon the sacral extremity of the iliac beam through the

c 2



20 ORGANS CONCEKNED IN PARTURITION. [Paut T.

Strong posterior sacro-iliac ligaments, and tends to throw the
lower or acetabular ends of the sacro-cotyloid beams outwards.
This outward displacement, howe\'er, is resisted, partly by
the junction between the two acetabular ends at the front of
the pelvis, but chiefly by the opposing force, which is the
upward pressure of the lower extremities through the femurs.
The result of these counteracting forces is that the still soft

bones bend near their junction with the sacrum; and thus
the greater transverse development of the pehac brim
characteristic of adult life is established. In treating of

pelvic deformities it will be seen that the same forces applied

to diseased and softened bones explain the peculiarities of

form that they assiune. '

.

The researches that have been made on the differences

of the pelvis in different races prove that these are not so

great as might have been expected. Joulin pointed out that

in all human pelves the transverse diameter was larger than

the antero-posterior, while the reverse was the case in all

the lower animals, even in the highest simise. This observa-

tion has been more recently confirmed by Von Franque,'

who has made careful measurements of the pelvis in various

races. In the pelvis of the gorilla the oval form of the

brim, resulting from the increased length of the conjugate

diameter, was very marked. In certain races there is so far

a tendency to animality of type that the difference between

the transverse and conjugate diameters is much less than in

European women, but is not sufficiently marked to enable us

to refer any given pelvis to a particular race. Von Franqiie

makes the general observation that the size of the pelvis

increases from south to north, but that the conjugate

diameter increases in proportion to the transverse in south-

ern races.

In closing the description of the pelvis, the attention of

the student must be directed to the muscular and other

structures which cover it. It has already been pointed out

that the measurements of the pelvic diameters are consider-

ably lessened by the soft parts, which also influence parturi-

tion in other ways. Thus attached to the crests of the

ilia are strong muscles which not only support the enlarged

uterus during pregnancy, but are powerful accessory muscles

' Scanzoni's IMtriigc, 1807.
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in labour : in the pelvic cavity are the obturator and pyri-

formis muscles lining it on either side ; the pelvic cellular

tissue and fascifE ; the rectum and bladder ; the vessels and

nerves, pressure on which often gives rise to cramps and

pains during pregnancy and labour ; while below the outlet

of the pelvis is closed, and its axis directed forwards by the

numerous muscles forming the floor of the pelvis and

perinaeum.
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CHAPTER ir.

THE FEMAL5: GENERATIVE ORGANS.

Divisiun TiiE reproductive organs in the female are conveniently

toftme-^'
divided, 'according to their function, into: 1, The external

tioii. or copulative organs, which are chiefly concerned in the act

1. Bx- of insemination, and are only of secondary importance in

copuli-"^
parturition : they include all the organs situated externally

tivo. which form the vulva ; and the vagina, which is placed

internally and forms the canal of communication between

2. Internal the uterus and the vulva. 2. The internal or formative

tiVe"
c^rg'iiis

;
they include the ovaries, which are the most import-

ant of all, as being those in which the ovule is formed ; the

Fallopian tubes, through which the ovule is carried to the

uterus ; and the uterus, in which the impregnated ovule is

lodged and developed.

1. The external organs consist of :

—

Moii.s The mons veneris, a cushion of adipose and fibrous tissue

which forms a rounded projection at the upper part of the

vulva. It is in relation above with the lower part of the

hypogastric region, from which it is often separated by a

furrow, and below it is continuous with the labia majora on

either side. It lies over the symphysis and horizontal rami

of the pubes. After puberty it is covered with hair. On

its integument are found the openings of numerous sweat

and sebaceous glands.

Liii/ui The labia majora form two symmetrical sides to the
niajorii.

longitudinal apertiu-e of the vulva. They have two surfaces,

one external, of ordinary integument, covered with hair, and

another internal, of smooth mucous membrane, in apposition

with the corresponding portion of the opposite labium, and

separated from the external surface by a free convex border.

They are thicker in front, where they run into the mons

veneris.
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veneris, and thinner behind, where they are united, in front

of the perinteuui, by a thin fold of integument called the

fourchette, which is ahnost in\'ariably ruptui-ed in the first

labour. In the virgin the labia are closely in apposition,

and conceal the rest of the generative organs. After child-

bearing they become more or less separated from each other,

and in the aged they waste, and the internal nympha3

protrude through them. Both their cutaneous and mucous

surfaces contain a large number of sebaceous glands, openmg

either directly on the surface or into the hair follicles. In

structm-e the labia are composed of connective tissue, con-

taining a vai-ying amount of fat, and parallel with their

external surface are placed tolerably close plexuses of elastic

tissue, interspersed with regularly arranged smooth muscular

fibres. These fibres are described by Broca as forming a

membranous sac, resembling the dartos of the scrotum, to

which the labia niajora are analogous. Towards its upper

and narrower end this sac is continuous with the external

inguinal ring, and in it terminate some of the fibres of the

round ligament. The analogy with the scrotum is further

borne out by the occasional hernial protrusion of the ovary

into the labium, corresponding to the normal descent of the

testis in the male.

The labia minora, or nymphce, are two folds of mucous LaLia

membrane, commencing below, on either side, about the

centre of the internal surface of the labium externum
;
they

converge as they proceed upwards, bifurcating as they

approach each other. The lower branch of this bifurcation

is attached to the clitoris, while the upper and larger unites

with its fellow of the opposite side, and forms a fold round

the clitoris, known as its prepuce. The nymphte are usually

entirely concealed by the labia majora, but after childbearing

and in old age they project somewhat beyond them ; then

they lose their delicate pink colour and soft texture, and
become brown, dry, and like skin in appearance. This is

especially the case in some of the negro races, in whom they

form long projecting folds called the apron.

The surfaces of the nymphae are covered with tesselated

epitheUmn, and over them are distributed a large number of

vascular papilla?, somewhat enlarged at their extremities, and
sebaceous glands, which are more numerous on their internal
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surfaces. The hitter secrete an odcirous, cheesy matter,
which lubricates the surface of the vulva, and prevents its

folds adhering to each other. The nymphse are composed of

trabeculte of connective tissue, containing muscular fibres.

TIk' cli- The clitoris is a small erectile tubercle situated about

half an inch below the antei-ior commissure of the labia

majora. It is the analogue of the penis in the male, and is

similar to it in structiure, consisting of a corpus cavernosum,

the two halves of which are separated by a fibrous septum.

The crura are covered by the ischio-cavernous muscles, which

serve the same purpose as in the male. It has also a sus-

pensory ligament. The corpora cavernosa are composed of a

vascular plexus with, nmnerous traversing muscular fibres.

The arteries are derived from the internal pudic artery, which

gives a branch, the cavernous, to each half of the organ ; there

is also a dorsal artery distributed to the prepuce. According

to Gussenbauer these cavernous arteries pour their blood

directly into large veins, and a finer venous plexus near the

surface receives arterial blood from small arterial branches.

By these arrangements the erection of the organ which takes

place during sexual excitement is favoured. The nervous

supply of the clitoris is large, being derived from the in-

ternal pudic nerve, which supplies branches to the corpora

cavernosa, and terminates in the glands and prepuce, where

Paccinian oprpuscles and terminal bulbs are to be found.

On this account the clitoris has been supposed by some to

be the cliief seat of voluptuous sensation in the female.

The vusti- The vestibule is a triangular space, bounded at its apex
biile. the clitoris, and on either side by the folds of the

nymphaB, It is smooth, and, unlike the rest of the vulva, is

destitute of sebaceous glands, although there are several

groups of muciparous glands opening on its sm-face. At the

centre of the base of the triangle, which is formed by the

upper edge of the opening of the vagina, is a prominence,

distant about an inch from the clitoris, on which is the

Orifice of orifice of the urethra. This prominence can be readily made
theurc- by the finger, and the depression upon it—leading to

the urethra—is of importance as our guide in passing the

female catheter. This little operation ought to be performed

without exposing the patient, and it is done in several ways.

The easiest is to place the tip of the index finger of the left
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hand (the patient lying on her back) on the apex of the ^^^^
vestibnle, and slip it gently down until we feel the biiib catheter,

of the urethra, and the dimple of its orifice, which is

generally readily found. If there is any difficulty m finding

the orifice, it is well to remember that it is placed im-

mediately below the sharp edge of the lower border of the

symphysis pubis, which will guide us to it. The catheter

(and a male elastic catheter is always the best, especially

during labom-, when the urethra is apt to be stretched) is

then passed under the thigh of the patient, and directed to

the orifice of the urethra by the finger of the left hand,

which is placed upon it. We must be careful that the

instrument is really passed into the urethra, and not into the

vagina. It it advisable to have a few feet of elastic tubing

attached to the end of the catheter, so that the urine can be

passed into a vessel under the bed without uncovering the

patient. If the patient be on her side, in the usual obstetric

position, the operation can be more readily performed by

placing the tip of the finger in the vagina and feeling its

upper edge. The orifice of the urethra lies immediately

above this, and if the catheter be slipped along the palmar

surface of the finger, it can generally be inserted without

much trouble. If, however, as is often the case during

labom-, the parts are much swollen, it may be difficult to

find the aperture, and it is then always better to look for the

opening than to hurt the patient by long-continued efforts to

feel it.

The urethra is a canal 1^ inches in length, and it is The

intimately connected with the anterior wall of the vagina, ^^I'^tln-'i-

through which it may be felt. It is composed of muscular

and erectile tissue, and is remarkable for its extreme dilat-

ability, a property which is turned to practical account in

some of the operations for stone in the female bladder.

The orifice of the vagina is situated immediately below Orifice of

the bulb of the urethra. In virgins it is a circular opening, t''^' ^''ig'n^'

but in women who have borne children or practised sexual

intercourse it is, in the imdistended state, a vertical fissure.

In virgins it is generally more or less blocked up by a fold of

mucous membrane, containing some cellular tissue and mus-
cular fibres, with vessels and nerves, which is known as the

hymen. This is most often crescentic in shape, with the-
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Thehy- concavity of the crescent looking upwards; sometimes,
however, it is circular with a central opening, or cribiform

;

or it may even be entirely imperforate, and this gives rise to

the retention of the menstrual secretion. These varieties

of form depend on the pecidiar mode of development of the
fold of vaginal mucous membrane which blocks up the

orifice of the vagina in the foetus, and from which the hymen
is formed. The density of the membrane also varies in

different individuals. Most usually it is very slight, so as to

be ruptured in the first sexual approaches, or even by some
accidental circumstance, such as stretching the limbs, so that

its absence cannot be taken as evidence of want of chastity.

A knowledge of this fact is of considerable importance from

a medico-legal point of view. Sometimes it is so tough as

to prevent intercourse altogether, and may require division

by the knife or scissors before this can be effected ; and at

others it rather unfolds than ruptures, so that it may exist

even after impregnation has been effected, and it has been

met with intact in women who have habitually led unchaste

lives. In a few rare cases it has even formed an obstacle to

delivery, and has required incision during labour.

Caruncnhe The carunculoi myrtiformes .axe small fleshy tubercles,

myvu- varvinsf from two to five in number, situated round the
lUl'IllCS, JO *

orifice of the vagina, and which are generally supposed to be

the remains of the ruptured hymen. Schroeder, however,

maintains that they are only formed after childbearing, in

consequence of parts of the hymen having been destroyed

by the injuries received during the passage of the child.

Vulvo- Near the posterior part of the vaginal orifice, and below

vaginal |-|^g superficial perineal fascia, are situated two conglomerate

glands which are the analogues of Cowper's glands in the

male. Each of these is about the size and shape of an

almond, and is contained in a cellular fibrous envelope.

Internally they are of a yellowish-white colour, and are

composed of a number of lobides separated from each other

by prolongations of the external envelope. These give

origin to separate ducts which unite into a common canal,

about half an inch in length, which opens in front of the

attached edge of the hymen in virgins, and in married

women at the base of one of the carunculaj myrtiformes.

According to Huguier, the size of the glands varies much in
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different women, and they appear to have some connection

with the ovary, as he has always found the Largest gland to

be on the same side as the largest ovary. They secrete a

glairy, tenacious fluid, which is ejected in jets during the

sexual orgasm, probably through the spasmodic action of the

perineal muscles. At other times their secretion serves the

purpose of lubricating the vulva, and thus preserves the

sensibility of its mucous membrane.

Immediately behind the hymen in the unmarried, and Fossa na-

between it and the peringeum, is a small depression called
^"="l'>i''«-

the fossa navicularis, which disappears after childbearing.

The perinoium separates the orifice of the vagina from Ptritiffium.

that of the rectum. It is about 1^ inches in breadth, and

is of great obstetric interest, not only as supporting the in-

ternal organs from below, but because of its action in laboiu*.

It is largely stretched and distended by the presenting part

of the child ; and if unusually tough and unyielding, may

retard delivery, or it may be torn to a greater or less extent,

thus giving rise to various subsequent troubles.

The structm-es described above together form the v^dva, Vascular

and thev are remarkable for their abundant vascular and syi'ply
•'

_ the vulva.

nervous supply. The former constitutes an erectile tissue

similar to that which has already been described in the

clitoris, and which is especially marked about the biilb of

the vestibule (fig. 14). From this point, and extending on

either side of the vagina, there is a well-marked plexus of con-

voluted veins, which, in their distended state,, are likened by

Dr. Arthur Farre to a filled leech. The erection of the

erectile tissue, as well as that of the clitoris, is brought

about under excitement, as in the male, by the compression

of the efferent veins by the contraction of the ischio-caver-

nous muscles, and by that of a thin layer of muscidar
tissues surrounding the orifice of the vagina, and described

as the constrictor vaginae.

The vagina is the canal which forms the communication The

between the external and internal generative organs, through '*'"g'"'i-

which the semen passes to reach the uterus, the menses
flow, and the fcstus is expelled. Eoughly speaking it lies in

the axis of the pelvis, but its opening is placed anterior to
the axis of the pelvic outlet, so that its lower portion is

curved forwards. It is narrow below, but dilated above,
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where the cervix uteri is inserted into it, so that it is more
or less conoidal in shape. Generally speaking, its anterior
and posterior walls lie closely in contact, but they are capable
of very wide distension, as during the passage of the foetus.
The anterior wall of the vagina is shorter than the posterior,
the former measuring on an average 2^ inches, the latter 3
inches

; but the length of the canal varies greatly in different
subjects and under certain circumstances. In front the

Fig. U.

VAScnLAR SUPPLY OP VULVA. (After Kobelt.)

a. Bulb of vestibule. 6. Musculiir tissue of vagina, c, d, e,f. The clitoris and its

muscles, g, A, /, i, /, m. n. Veins of tlie uymplias and clitoris coimnimicating
with tlie epigastric and obturator veins.

Composed
of mucous,
niu.scubir,

and cellu-

lar coat.s.

vagina is closely connected with the base of the bladder, so

that when the vagina is prolapsed, as often occurs, it drags

the bladder with it (fig. 15); behind, it is in relation with

the rectum, but less intimately
;

laterally with the broad

ligaments and pelvic fascia ; and superiorly with the lower

portion of the uterus and folds of peritoneum both before

and behind. The vagina is composed of mucous, muscular,

and cellular coats. The mucous lining is thrown into

numerous folds. These start from longitudinal ridges which

exist on both the anterior and posterior walls, but most dis-
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tinctly on the anterior. They are very numerous in the

young and unmarried, and greatly increase the sensitive

surface of the vagina. After childbearing, and in the aged,

they become atrophied, but they never completely disappear,

and towards the orifice of the vagina, where they exist in

greatest abundance, they are always to be met with. The
whole of the mucous membrane is lined with tesselated

epithelium, and it is covered with a large number of papillae

Fig. 15.

LO.VGITUDINAI, SKCTION OK BODY. RIK.WIXc; IIEI.ATIONS OP GKNEIIATIV/.) OIX^AX...

either conical or divided, which are highly vascular and
project mto the. epithelial layer. Unlike the vulvar mucous
membrane, that of the vagina seems to be destitute of
glands. Beneath the epithelial layer is a submucous tissue
contammg a large number of elastic and some muscular
h bres, derived from the muscular walls of the vagina. These
are strong and well developed, especially towards the ostimu
vagm^e. They consist of two layers-an internal longitudinal
and an external circular-with oblique decussating fibres
connectmg the two. Below they are attached to the ischio-
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pubic rami, and above they are continuous with the muscular
coat of the uterus. The muscular tissue of the vagina
increases in thickness during pregnancy, but to a much less

degree than that of the uterus. Its vascular arrangements,
like those of the vulva, are such as to constitute an erectile

tissue. The arteries form an intricate network around the

tube, and eventually end in a submucous capillary plexus,

from which twigs pass to supply the papillae ; these again

give origin to venous radicles which imite into meshes freely

interlacing with each other, and forming a well-marked

venous plexus.

2. The internal organs of generation consist ofthe uterus,

the Fallopian tubes, and the ovaries ; and in connection with

them' we have to study the various ligaments and folds of

peritoneum which serve to maintain the organs in position,

along with certain accessory structures. Physiologically, the

most important of all the generative organs are the ovaries,

in which the ovides are formed, and which dominate the

entire reproductive life of the female. The Fallopian tubes

which convey the ovule to the uterus, and the uterus itself

—

whose main function is to receive, nourish, and eventually

expel the impregnated product of the ovary—may be said to

be, in fact, accessory to these viscera. Practically, however,

as obstetricians, we are chiefly concerned with the uterus, and

may conveniently commence with its description.

The uterus is correctly described as a pyriform oi-gan,

flattened from before backwards, consisting of the body, with

its rounded fundus, and the cervix which projects into the

upper part of the vaginal canal. In the adult female it is

deeply situated in the pelvis, being placed between the

bladder in front and the rectum behind, its fundus being

below the plane of the pelvic brim (fig. 16). It only assumes

this position, however, towards the period of puberty; and

in the foetus it is placed much higher, and lies, indeed,

entirely within the cavity of the abdomen. It is maintained

in this position partly by being skmg by its ligaments, which

we shall subsequently study, and partly by being supported

from below by the pelvic cellular tissue and the fleshy

column of the vagina. The result is that the uterus, in the

healthy female, is a perfectly moveable body, altering its

position to suit the condition of the surrounding viscera.
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especially the bladder and rectum, which are subjected to

variations of size according to their fulness or emptiness.

When from any cause— as, for example, some peri-uterine is a por-

inflammation producing adhesions to the surrovmding tex-

tures—the mobility of the organ is interfered with, much
distress ensues, and if pregnancy supervenes more or less

serious consequences may result. G-enerally speaking, the

uterus may be said to lie in a line roughly corresponding

fectly

jnovejiljlo

Ol'gllll.

Fig. IG.

Ilic axis of
the pelvis.

TKANSVEnSE SECTION OF THE BODY, SHOWLVa ilELATIOXS OP TIIIC FUNDUS UTRni.

"'•

Spermatic v%s^.s'J;rLr^v:^'"t'^^,„1al7''Tf '''7^- " <'^'^"'"">'

With the axis of the pelvic brim, its fundus being pointed It lies i„
forwards and its cervix lying in such a direction that a line

'

'

drawn from it would impinge on the junction between the
sacrum and coccyx. According to some authorities, the
uterus m early life is more curved in the anterior direction,
and IS, m fact, normally in a state of ante-flexion. Sappey
holds that this is not necessarily the case, but that thenmonnt of anterior curvature depends on the emptiness or
fulness of the bladder, on which the uterus, as it weremoulds Itself in the unimpregnated state. It is believed



32 ORGANS CUNCKJt.NED IN PARTURITION. [Part I.

also that the body of the uterus is very generally twisted

somewhat obliquely, so that its anterior surface looks a little

towards the right side, this probably depending on the

presence and frequent distension of the rectum in the left

side of the pelvis. The anterior surface of the uterus is

convex, and is covered in three fourths of its extent by the

peritoneum, which is intimately adherent to it. Below the

reflection of that membrane it is loosely connected by cellular

tissue to the bladder, so that any downward displacement of

the uterus drags the bladder along with it. The posterior

surface is also convex, but more distinctly so than the

anterior, as may be observed in looking at a transverse

section of the organ (fig. 17). It is also covered by peri-

rig. 17.

TilANSVEil.sE .SELTlii.N VV U I'HKD.';.

toneum, the reflection of which on the rectum forms the

cavity known as Douglas's pouch. The fundus is the upper

extremity of the uterus, lying above the points of entry of

the Fallopian tubes. It is only slightly rounded in the

virgin, but becomes more decidedly and permanently rounded

in the woman who has borne children.

Until the period of piiberty the uterus remains small and

undeveloped (fig. 18); after that time it reaches the adult

size, at which it remains until menstruation ceases, when it

ao-ain atrophies. If the woman has borne children, it always

remains larger than in the nullipara. In the virgin adult

the uterus measures 2 inches from the orifice to the fundus,

rather more than half being taken up by the cervix. Its

greatest breadth is opposite the insertion of the Fallopian

tubes ; its greatest thickness, about 11 or 12 lines, opposite

the centre of its body. Its average weight is about 9 or 10

drachms. Independently of pregnancy, the uterus is sub-

ject to great alterations of size towards the menstrual period.



Chap. IL] THE FEMALE GENERATIVE ORGANS. 33

when on account of the congestion then present, it enlarges,

• sometimes, it is said, considerably. This fact should be

borne in mind, as this periodical swelling might be taken for

an early pregnancy.

For the purpose of description the uterus is conveniently
^.^^^^^

divided into the fundus, with its rounded upper extremity,

situated between the insertions of the Fallopian tubes
;
the

body, which is bounded above by the insertions of the

Fallopian tubes, and below by the upper extremity of the

cervix, and which is the part chiefly concerned in the recep-

tion and growth of the ovum ; and the cervix, which, projects

Fig. 18.

tTERUS AST) AITENDAGES IN AN INFANT. (AEter Farre.)

into the vagina, and dilates diuring labour to give passage to

the child. The cervix is conical in shape, measuring 11 to

12 hues transversely at the base, and 6 or 7 in the antero-

posterior direction ; while at the apex it measures 7 to 8

transversely, and 5 antero-posteriorly. It projects about 4

lines into the canal of the vagina, the remainder of the

cervix being placed above the reflection of the vaginal

mucous membrane. It varies much in form in the virgin

and nidliparous married woman, and in the woman who has

borne children ; and the differences are of importance in the

diagnosis of pregnancy and uterine disease. In the virgin

it is regularly pyramidal in shape. At its lower extremity is

VOL. I. D
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Changes
after

childbirth.

Internal

surface of

the uterus,

The cavity

of the

body.

Cavity of

the cervix.

the opening of the external os uteri, forming a small trans-

verse fissure, sometimes difficult to feel, and generally de-

scribed as giving a sensation to the examining finger like the

extremity of the cartilage at the tip of the nose. It is

bounded by two lips, the anterior of which is apparently

larger on account of the position of the uterus. The surface

of the cervix and the borders of the os are very smooth and

regular.

In women who have borne children these parts become

considerably altered. The cervix is no longer conical, but is

irregular in form and shortened. The lips of the os uteri

become fissured and lobulated, on account of partial lacera-

tions which have occurred during labour. The os is larger

and more irregidar in outline, and is sometimes sufficiently

patulous to admit the tip of the finger. In old age the

cervix atropbies, and after the change of life it not uncom-

monly entirely disappears, so that the orifice of the os uteri

is on a level with the roof of the vagina.

The internal surface of the uterus comprises the cavities

of the body and cervix—the former being rather less than

the latter in length in virgins, but about equal in women

who have borne children—separated from each other by a

constriction forming the upper boundary of the cervical

canal. The cavity of the body is triangular in shape, the

base of the triangle being formed by a line joining the open-

ings of the Fallopian tubes, its apex by the upper orifice of

the cervix or internal os, as it is sometimes called. In the

virgin its boundaries are somewhat convex, projecting in-

wards. After childbearing they become straight or slightly

concave. The opposing surfaces of the cavity are always in

contact in the healthy state, or are only separated from each

other by a small quantity of mucus.

The cavity of the cervix is spindle-shaped or fusiform,

narrower above and below, at the internal and external os

uteri, and somewhat dilated between these two points. It

is flattened from before backwards, and its opposing surfaces

also lie in contact, but not so closely as those of the body.

On the mucous lining of the anterior and posterior surfaces

is a prominent perpendicular ridge, with a lesser one at each

side, from which transverse ridges proceed at more or less

acute angles. These have received the name of the arbor
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vitce. According to Griiyon the perpendicular ridges are not

exactly opposite, so that they fit into each other, and serve

more completely to fill up the cavity of the cervix, especially

towards the internal os Tfig. 19). The arbor vitse is most

distinct in the virgin, and atrophies considerably after ohild-

bearing.

The superior extremity of the cervical canal forms a

narrow isthmus separating it from the cavity of the body, and

measuring about |ths of an inch in diameter. Like the exter-

Fig. 19.

POniiON OP DJTEiiiOR OP CERVIX. (Eularged nine diameters.)
(After Tyler Smith and Hassall.)

nal OS, it contracts after the cessation of menstruation, and
in old age sometimes becomes entirely obliterated.

The uterus is composed of three principal structures—the stvuetm-e
peritoneal, muscular, and mucous coats. The peritoneum
forms an investment to the greater part of the organ, extend-
mg downwards in front to the level of the os internum, and tonid In-

behmd to the top of the vagina, from which points it is
reflected upwards on the bladder and rectum respectively.
At the sides the peritoneal investment is not so extensive
for a little below the level of the Fallopian tubes the peri-

D 2
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Its propor
tinsiie is

composed
of un-
striped

muscular

toneal folds separate from each other, forming the broad
hgaments (to be afterwards described) ; here it is that the
vessels and nerves sup-

plying the uterus gain

access to it. At the

upper part of the organ

the pei'itoneum is so

closely adherent to the

muscular tissue that it

cannot be separated from

it ; below the connection

is more loose. The mass

of the uterine tissue,

both in the body and cervix, consists of unstriped muscular

fibres, firmly united together by nucleated connective tissue

and elastic fibres. The muscular fibre cells are large and

Fig. 21.

MUSCUIiAn FIBRES OF UNIMPREGNATED
UTERUS. (After Farre.)

a. Fibres united by ooimective tissue.

Separate fibres and elementary corpuscles.

DEVELOPED MUSCULAn FIBRES FROM THE GRAVID UTERUS. (After Waguer.)

fusiform, with very attenuated extremities, generally con-

taining in their centre a distinct nucleus. These cells, as

well as their nuclei, become greatly enlarged during preg-

nancy (fig. 21) ;
according to Strieker, this is only the

case with the muscular fibres which play an important

part in the expidsion of the foetus, those of the outermost

and innermost layers not sharing in the increase of size.'

In addition to these developed fibres there are, especially

near the mucous coat, a number of round elementary cor-

puscles, which are believed by Dr. Farre ^ to be the elemen-

tary form of the muscular fibres, and which he has

traced in various intermediate states of development. Dr.

John Williams^ beUeves that a great part of the muscular

' Comparative Histology, vol, iii. Syd. Sac. Trans, p. 477.

- The Uterus and its Appendages, p. 632.

3 'On the Structure of the Mucous Membrane of the Uterus,' Ohstct.

Jourv. 1875.
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tissue of the uterus, rather more indeed than three fourths of A great

its thickness, is an integral part of the mucous membrane,

analogous to the muscularis mucosae of the mucous mem- tissue re-

brane of the alimentary canal. This he describes as being
SscuL-fi-is

separated from the rest of the muscular tissue by a layer of mncosx.

rather loose connective tissue, containing numerous vessels.

In early foetal life, and in the uteri of some of the lower

animals, this appearance is very distinct ; in the adult female

uterus, however, it cannot be readily made out.

On examining the uterine tissue in an unimpregnated Ai-range-

condition no definite arrangement of its muscular fibres can

be made out, and the whole seem blended in inextricable con- fibres,

fusion. By observation of their relations when hypertrophied

during pregnancy, Helie ' has shown that they may, speaking

roughly, be divided into three layers : an external ; a middle,

chiefly longitudinal ; and an internal, chiefly circular. Into

the details of their distribution, as described by him,x it is

needless to enter at length. Briefly, however, he describes

the external layer as arising posteriorly at the junction of

the body and cervix, and spreading upwards and over the

fundus. From this are derived the muscular fibres found in

the broad and round ligaments, and more particularly de-

scribed by Eouget. The middle layer is made up of strong

fasciculi, which run upwards, but decussate and unite with
each other in a remarkable manner, so that those which are

at first superficial become most deeply seated, and vice versa.

The muscular fasciculi which form this coat curve in a cir-

cular manner round the large veins, so as to form a species of
muscular canal through which they run. This arrangement
is of peculiar importance, as it affords a satisfactory explana-
tion of the mechanism by which haemorrhage after delivery is

prevented. The internal layer is mainly composed of circu-
lar rings of muscular fibres, beginning round the openings of
the Fallopian tubes, and forming wider and wider circles
which eventually touch and interlace with each other. They
surround the internal os, to which they form a kind of
sphincter. In addition to these circular fibres on the internal
uterine surface, both anteriorly and posteriorly, there is a
well-marked triangular layer of longitudinal fibres, the base

• Becherchea sur la disposition, des Fibres musculaircs de VUUriis. Paris,
1 869.
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being above and the apex below, which sends muscular fasci-
culi into the mucous membrane.

The anatomy of the lining membrane of the uterus has
been the subject of considerable discussion. Its existence
has been denied by many authorities, most recently by Snow
Beck,! who maintains that it is in no sense a mucous mem-
brane, but only a softened portion of true uterine tissue. It
is, however, pretty generally admitted by the best authori-
ties that it is essentially a mucous membrane, differing from
others only in being more closely adherent to the subjacent
structures, in consequence of not possessing any definite con-
nective tissue framework.

Fig. 22.

I/Di'INa MKMBIiANE OP UTEHUS, SHOTVIKG NfiTWOnK Or CAPTLLAIIIES AXD OBU'ICES
OF UTEniNE GLANDS. (After Farre.)

From the body. From orifice of Fallopian tube.

It is a pale pink membrane of considerable thickness,

most marked at the centre of the body, where it forms from

^th to ^th of the thickness of the whole uterine wall. At

the internal os uteri it terminates by a distinct border, which

separates it from the mucous membrane lining the cervical

cavity.

On the surface of the mucous membrane may be observed

a multitude of little openings, about i\th of a line in width

(fig. 22). These are the orifices of the utricular glands,

which are found in immense numbers all over the cavity

of the uterus, and very closely agglomerated together. They

are little cul-de-sacs, narrower at their mouths than in their

length, the blind extremities of which are found in the subja-

cent tissues. Williams describes them as running obliquely

towards the sturface at the lower third of the cavity, perpen-

dicularly at its middle, while towards the fundus they are at

first perpendicular, and then oblique in their course (fig. 23).

' Obst. Trans, vol. xiii. p. 294.
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By others they are

Fig. 23.

described as being often twisted and cork-

screw-like. One or more may

unite to form a common orifice,

several of which may open together

in little pits or depressions on the

surface of the mucous membrane.

These glands are composed of struc-

tureless membrane lined with epi-

thelium, the precise character of

which is doubtful. By some it is

described as columnar, by others

tessellated, and by some again as

ciliated. The most generally re-

ceived opinion is that it is columnar,

but not ciliated ; therein differing

from the epithelium covering the

surface of the membrane, which is

undoubtedly ciliated, the move-

ments of the cilia being from within

outwards. Williams, however, has

observed cilia in active movement

on the columnar epithelium lining

the glands, and also states that at

the deep-seated extremities of the

glands, which penetrate between

the muscular fibres for some dis-

tance, the columnar epithelium is

replaced by rounded cells. The capillaries of the mucous

membrane run down between the tubes, forming a lace-

work on their surfaces, and round their orifices. No true

papillae exist in the membrane lining the uterine cavity.

The mucovis membrane of the uterus is peculiar in being'

always in a state of change and alteration, being thrown off at

each menstrual period in the form of debris, in consequence

of fatty degeneration of its structures, and reformed afresh

by proliferation of the cells of the muscular and connective

tissues, probably from below upwards, the new membrane
commencing at the internal os. Hence its appearance and
structure vary considerably according to the time at which- it

is examined. This subject, however, will be more particu-

larly studied in connection with menstruation.

THE COUUSE OP THE GLANDS m THE
FCI.LY DEVELOPED MUCOUS MEM-
BRAXE OP THE UTEHUS, VIZ., JUlST

BEFOIIE THE OXSET CPA 5IENSTUUAL
PEMOD. (After WMams.)
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The mucous membrane of the cervix is much thicker and
more transparent than that of the body of the uterus, from
which It also differs in certain structural peculiarities. The
general arrangements of its folds and surface have already
been described. The lower half of the membrane lining the
cavity of the cervix, and the whole of that covering its exter-
nal or vaginal portion, are closely set with a large number of
minute filiform, or clavate papillte (fig. 24). Their struc-
ture is similar to that of the mucous membrane itself, of

Fig. 24.

VILLI OF OS UTEBi STiiiprED OP EPITHELIUM. (After Tyler Smith and Hnssall.)

which they seem to be merely elevations. They each con-

tain a vascular loop (fig, 25), and they are believed by
Kilian and Farre to be mainly concerned in giving sensibility

to this part of the generative tract. All over the interior of

the cervix, both on the ridges of the mucous membrane and

between their folds, are a very large number of mucous

follicles, consisting of a structureless membrane lined with

cylindrical epithelium, and intimately united with con-

nective tissue. They cease at the external orifice of the

cervix, and they secrete the thick, tenacious, and alkaline

mucus which is generally found filling the cervical cavity.
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The transparent follicles, known as the ^^ovula NahotUi^'

which are sometimes found in considerable nnmbers m the

cavity of the cervix, consist of mucous follicles the mouths of

which have become obstructed, and their canals distended

by mucous secretion. The lower third of the cervical canal,

as well as the exterior of the cervix, is covered with pave-

ment epithelium ; while on its upper portion is tound a

columnar and ciliated epithelium similar to that lining the

uterine cavity.

Fig. 25.

in virgins.

VILLI OF UTERUS, COVERED WITH PA^'ES1E^T EPITHELIUM, AND COKTAIXlXa LOOPED VESSELS.

(After Tyler Smith and Hassall.)

BandP describes the cervical mucous membrane as Peculiari-

extending much higher in the virgin than in women who cervical

^

have borne children, being traceable in the former nearly mucous

to the middle of the body of the uterus. During the first
""^"^ '^'^"^

pregnancy he believes that the upper portion of the cervix

is taken up into the body of the uterus, its mucous mem-
brane never regaining the arrangement, peculiar to that of

the cervical canal.

The arteries of the uterus are derived from the internal

iliac, and from the ovarian. They enter the uterus between

the folds of the broad ligaments, and, penetrating its muscu-

' Arch.f. Gyn. B. xiv. 8. 237.

Vessels of

the uterus.
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lar coat, anastomose freely with each other and with the cor-
responding vessels of the opposite side. Their walls are
thick and well developed, and they are remarkable for their
very tortuous course, forming spiral curves, especially in the
upper part of the uterus. They end in minute capillaries

which form the fine meshes surrounding the glands, and in
the cervix give off the loops entering the papillae. Beneath
the uterine mucous membrane these capillaries form a plexus,

terminating in veins without valves, which unite with each
other to form the large veins traversing the substance of the
uterus, known during pregnancy as the uterine sinuses,

the walls of which are closely adherent to the uterine tissues.

These veins, freely anastomosing with each other, pass out-

wards to the folds of the broad ligaments, where they unite

to form, with the ovarian and vaginal veins, a large and well-

developed venous network, known as thepampiniformplexus.
The lyni- The lymphatics of the uterus are large and well de-

tlie uterus,
^eloped, and they have recently, and with much probability,

been supposed to play an important part in the production of

certain puerperal diseases. A more minute knowledge than

we at present possess of their course and distribution will

probably throw much light on their influence in this respect.

According to the researches of Leopold,' who has studied

their minute anatomy carefully, they originate in lymph

spaces between the fine bundles of connective tissue forming

the basis of the mucous lining of the uterus. Here they

are in intimate contact with the utricular glands and the

idtimate ramifications of the uterine bloodvessels. As they

pass into the muscular tissue they become gradually narrowed

into lymph-vessels and spaces, which have a very complicated

arrangement, and which eventually unite together in the

external muscular layer, especially on the sides of the uterus,

to form large canals which probably have valves. Im-

mediately under the peritoneal covering these lymph-vessels

form a large and characteristic network covering the anterior

and posterior surfaces of the uterus, and present, in various

parts of their course, large ampullse. They then spread over

the Fallopian tubes. The lymphatics of the body of the

uterus unite with the lumbar glands, those of the cervix

with the pelvic glands.

' AnJi.f. Gyiiak. Bd. vi. Ilcfi i.
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The distribution and arrangement of the nerves of the Tlie nerves

f tl

uterus have been the subject of much controversy. They uterus

are derived mainly from the ovarian and hypogastric plexuses,

inosculating freely with each other between the folds of the

broad hgament, from which they enter the muscular tissue

of the uterus, generally, but not invariably, following the

course of the arteries. They are chiefly derived from the

sympathetic
; but, as the hypogastric plexus is connected with

the sacral nerves, it is probable that some fibres from the

cerebro-spinal system are distributed to the cervix. It is

now generally admitted that nervous filaments are distributed

to the cervix, even as far as the external os, although their

existence in this situation has been denied by Jobert and
other writers. The ultimate distribution of the nerves is

not yet made out. Polle describes a nerve filament as enter-

Fig. 2G.

ED-ID UTEHCs. (After FaiTC.)

ing the papillEs of the cervical mucous membrane along with
the capillary loop, and Frankenhauser says the nerve ''fibres
surround the muscles of the uterus in the form of plexuses
and terminate in the nuclei of the muscle cells.

Various abnormal conditions of the uterus and vagina
are occasionally met with, which it is necessary to mention as
they may have an important practical bearing on parturition.
The most frequent of these is the existence of a double or
partially double, uterus (fig. 26), similar to that found
normally m many of the lower animals. This abnormality
IS explained by the development of the organ during foetal
lite. The uterus is formed out of structures existing onlym early foetal Ufe, known as the Wolffian bodies. These

Anomalies
of the

uterus.
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consist of a number of tubes, situated on either side of the
vertebral column, and opening externally into an excretory
duct. Along their external border a hollow canal is formed,
termed the canal of Miiller, which, like the excretory ducts,
proceeds to the common cloaca of the digestive and urinary
organs which then exists. The canal of Miiller unites with
its fellow of the opposite side to form the uterus and Fallo-
pian tubes in the female, and subsequently the central

partition at their point of junction disappears. If, however,
the progress of development be in any way checked, the
central partition may remain. Then we have produced
either a complete double uterus or the uterus bicornis, which
is bifid at its upper extremity only ; or a double vagina, each
leading to a separate uterus.

Pregnancy If pregnancy occur in any of these anomalous uteri, and
in^cdses o

jj^^-^j g^^]^ cases are recorded, serious troubles may follow,

nteras. Jt may happen that one horn of a double uterus is not

sufficiently large to admit of pregnancy going on to term,

and rupture may occur. It is supposed that some cases,

presumed to be tubal gestation, were really thus explicable.

Impregnation may also occur in the two cornua at different

times, leading to superfoetation. It is, however, quite pos-

sible that impregnation may occur in one horn of a bifid

uterus, and labour be completed without anything unusual

being observed. A remarkable case of this sort has been

recorded by Dr. Eoss of Brighton,' in which a patient

miscarried of twins on July 16, 1870, and on October 31,

fifteen weeks later, she was delivered of a healthy child.

Careful examination showed the existence of a complete

double uterus, each side of which had been impregnated.

Curiously enough, this patient had formerly given birth to

six living children at term, nothing remarkable having been

observed in her labours. It can only rarely happen that,

under such circumstances, so favourable a result will follow,

and more or less difficulty and danger may generally be

expected. Occasionally the vagina only is double, the uterus

being single. Dr. Matthews Duncan has recorded some

cases of this kind,'^ in which the vaginal septum formed an

obstacle to the birth of the child, and required division.

' Lancet, August 1871.

* Researches in Obstetrics, p. 443.
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The various folds of peritoneum which invest the uterus Liga.ncnt«

serve to maintain it in position, and they are described as .^terus.

its ligaments. They are the broad, the vesico-uterme, and

sacro-uterine ligaments; the round ligaments are not

peritoneal folds like the others.

The broad ligaments extend from either side of the The^-o-^

uterus, where their laminae are separated from each other,

transversely across to the pelvic wall, and thus divide the

cavity of the pelvis into two parts ; the anterior containmg

the bladder, the posterior the rectum. Their upper borders

are divided into three subsidiary folds, the anterior of which

Fig. 27.

Structures

between
the folds of

the broad
ligaments.

ADULT rAROVARlUM, OVAKY, AND FALLOPUN TUliE. (After Kobelt.)

contains the round ligament, the middle the Fallopian tube,

and the posterior the ovary. This arrangement has received

the name of the ala vespertilionis, from its fancied re-

semblance to a bat's wing. Between the folds of the broad

ligaments are found the uterine vessels and nerves, and a

certain amount of loose cellular tissue continuous with the

pelvic fasciae. Here is situated that peculiar structure called

the organ of Kosenmiiller, or the parovarium (fig. 27), The par-

which is the remains of the Wolffian body, and corresponds o^'*^'"'^""-

to the epididymis in the male. This may best be seen in

young subjects, by holding up the broad ligaments and
looking through them by transmitted light ; but it exists at

all ages. It consists of several tubes (eight or ten according

to Farre, eighteen or twenty according to Bankes which

' Bankes, On the Wolffian Bodies.
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are tortuous in their course. They are arranged in a pyra-
midal form, the base of the pyramid being towards the
Fallopian tube, its apex being lost on the surface of the
ovary. They are formed of fibrous tissue, and lined with
pavement epithelium. They have no excretory duct or

communication with either the uterus or ovary, and their

function, if they have any, is unknown.

Fig. 28.

POSTEIUOR VIEW OP MUSOtTLAR AND VASCULAIl ARRANGEMENTS. (After RougCt.)

Vetself.—1, 2, 3. Vaginal, cervical, and uterine plexuses. 4. Arteries of body of

uterus. 5. Arteries supplying ovary. Muscular faiciculi.—6, 7. Fibres at-

tached to vagina, symphysis pubis, aud saoro-iliao joint. 8. Muscular
fasciculi from uterus and broad ligaments. 9, 10, 11, 12. Fasciculi attached
to ovary and Fallopian tubes.

A number of muscular fibres are also found in this

situation, lying between the meshes of the connective tissue.

They have been particularly studied by Eouget, who de-

scribes them as interlacing with each other, and forming an

open network, continuous with the muscular tissue of the

uterus (fig. 28). They are divisible into two layers, the

anterior of which is continuous with the muscular fibres of

Muscular
fibres be-

tween its

folds.
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the anterior surface of the uterus, and goes to form part of

the round ligament ; the posterior arises from the posterior

wall of the uterus, and proceeds transversly outwards, to

become attached to the sacro-iUac sychondrosis. A con-

tinuous muscular envelope is thus formed, which surrounds

the whole of the uterus, Fallopian tubes, and ovaries. Its

fxTUction is not yet thoroughly established. It is supposed

to have the effect of retracting the stretched folds of perito-

neum after dehvery, and more especially of bringing the

entire generative organs into harmonious action during

menstruation and the sexual orgasm ; in this way explaining,

as we shall subsequently see, the mechanism by which the

fimbriated extremity of the Fallopian tube grasps the ovary

prior to the rupture of a Graafian follicle.

The round ligaments are essentially muscular in struc- The ronn l

ture. They extend from the upper border of the uterus, ^'S"^"'-"^''-

with the fibres of which their muscular fibres are continuous,

transversely and then obliquely do-wnwards, until they reach

the inguinal rings, where they blend with the cellular tissue.

In the fixst part of their course the muscular fibres are

solely of the unstriped variety, but soon they receive striped

fibres from the transversalis muscles, and the columns of

the inguinal ring, which surround and cover the unstriped

muscular tissue. In addition to these structiires they con-

tain elastic and connective tissue, and arterial, venous, and

nervous branches ', the former from the iliac or cremasteric

arteries, the latter from the genito-crural nerve. According

to Mr. Eainey, the principal function of these ligaments is to

draw the uterus towards the symphysis pubis during sexual

intercourse, and thus to favoiur the ascent of the semen.
The vesico-uterine ligaments are two folds of peritoneum Thevesico-

passing in front from the lower part of the body of the ^^^''^"^^.0

uterus to the fundus of the bladder. sacral liga-

The %dero-sacral ligaments consist of folds of peritoneum
of a crescentic form, with their concavities looking inwards

:

they start from the lower part of the posterior SLirface of
the uterus, and ciuve backwards to be attached to the third
and fourth sacral vertebrae. Within their folds exist bundles
of muscular fibres, continuous with those of the uterus, as
well as connective tissue, vessels, and nerves. The experi-
ments of Savage, as well as of other anatomists, show that

ments.
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these ligaments have an important influence in preventing
downward displacement of the womb.

During pregnancy all these ligaments become greatlv

during Stretched and unfolded, rising out of the pelvic cavity and
prugnancy. accommodating themselves to the increased size of the

gravid uterus ; and they again contract to their natural size,

possibly through the agency of the muscular fibres contained
within them, after delivery has taken place.

The Fallo- The Fallopian tubes, the homologues of the vasa de-
piau tubes, r •

^ „lerentia m the male, are structures of great physiological

interest. They serve the double purpose of conveying the
semen to the ovary, and of carrying the ovule to the uterus.

From the latter function they may be looked on as the
excretory ducts of the ovaries

;
but, unlike other excretory

ducts, they are moveable, so that they may apply themselves
to the part of the ovaries from which the ovule is to come

;

and so great is their mobility that there is reason to believe

that a Fallopian tube may even grasp the ovary of the op-

posite side. Each tube proceeds from the upper angle of the

uterus at first transversely outwards, and then downwards,

backwards, and inwards, so as to reach the neighbourhood of

the ovary. In the first part of its course it is straight,

afterwards it becomes flexuous and twisted on itself. It is

contained in the upper part of the broad ligament, where it

may be felt as a hard cord. It commences at the uterus by

a narrow opening, admitting only the passage of a bristle,

known as the ostium uterinum. As it passes through the

muscular walls of the uterus the tube takes a somewhat

curved course, and opens into the uterine cavity by a dilated

aperture. From its uterine attachment the tube expands

gradually until it terminates in its trumpet-shaped ex-

tremity; just before its distal end, however, it again

contracts slightly. The ovarian end of the tube is sm-

rounded by a number of remarkable fringe-like processes.

The fim- These consist of longitudinal membranous fimbriae, siu-
bnatod

roundinfif the aperture of the tube, like the tentacles of a
extremi- £3 r 5

, 1 .

ties. polyp? varying considerably in number and size, and having

their edges cut and subdivided. On their inner surface are

found both transverse and longitudinal folds of mucous

membrane, continuous with those lining the tube itself (fig.

29). One of these fimbriae is always larger and more de-
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veloped than the rest, and is indirectly united to the surface

of the ovary by a fold of peritoneum proceeding from its

external surface. Its under surface is grooved so as to form

a channel, open below. The fimction of this fringe-like

structure is to grasp the ovary during the menstrual nisus

;

and the fimbria \yhich is attached to the ovary woidd seem
to guide the tentacles to the ovary which they are intended

to seize. One or more supplementary series of fimbriae

sometimes exist, which have an aperture of communicatiou

Fig. 29.

F-U-LOI'IAX TUBE LAID OPEN. (After Ricliaill.)

a, b. uterine portio of tube c, d. Plic=e of niucousn.emhrai.e. Tubo-ovariau ligamentsand fringes. < Ovary,
ff. Round ligaments.

with the canal of the Fallopian tulDe, beyond its ovarian
extremity.

The tubes themselves consist of peritoneal, muscular, Tlieir
and mucous coats. The peritoneum surrounds the tube for
three fourths of its caHbre, and comes into contact with the
mucous hning at its fimbriated extremity, the only instancem the body where such a junction occurs. The muscular
coat IS principally composed of circular fibres, with a few
ongitiKimal fibres interspersed. Its muscular character has
been doubted by Eobin and Richard, but Farre had no
difficulty m demonstrating the existence of muscular fibres,
l.oth m the human female and many of the lower animals.
According to Kobin the muscular .tissue of the Fallopian

VOL. I.
J,
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tubes is entirely distinct from that of the uterus, from which
he describes it as being separated by a distinct cellular
septum. The mucous lining is thrown into a number of
remarkable longitudinal folds, each of which contains a dense
and vascular fibrous septum, with small muscular fibres, and
is covered with columnar and ciliated epithelium. The
apposition of these produces a series of minute capillary

tubes, along which the ovules are propelled, the action of
the cilia, which is towards the uterus, apparently favouring
their progress.

Tlie The ovaries are the bodies in which the ovules are formed,

and from which they are expelled, and the changes going on
in them in connection with the process of ovulation, during
the whole period between the establishment of puberty and
tbe cessation of menstruation, have an enormous influence

on the female economy. Normally, the ovaries are two in

number ; in some exceptional cases a supplementary ovary has

been discovered ; or they may be entirely absent. They are

Tlu ir po- placed in the posterior folds of the broad ligaments, usually
Miiou.

below the brim of the pelvis, behind the Fallopian tubes, the

left in front of the rectmn, the right in front of some coils

of the small intestine. Tbeir situation varies, however, very

much under different circumstances, so that they can scarcely

be said to have a fixed and normal jDosition. In pregnancy

they rise into the abdominal cavity with the enlarging

uterus ; and in certain conditions they are dislocated down-

wards into Douglas's space, where they may be felt through

the vagina as rounded and very tender bodies.

Tluir con- The folds of the broad ligament, between which the
nectioiis.

ovaries are placed, form for them a kind of loose mesentery.

Each of them is united to the upper angle of the uterus by

Tlicir form a special ligament called the utero-ovarian. This is a rounded

"ioiih'""'"
l^a^nd of organic muscular fibres, about an inch in length,

continuous with the superficial muscular fibres of the pos-

terior wall of the uterus, and attached to the inner extremity

of the ovary. It is surrounded by peritoneiun, and through

it the muscular fibres, which form an important integral part

in the structure of the ovaries, are conveyed to them. The

ovary is also attached to the fimbriated extremity of the

Fallopian tube in the manner already described.

The ovary is of an irregular oval shape (fig. 30), the
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upper border being convex, the lower—through which the

vessels and nerves enter—being straight. The anterior

surface, like that of the uterus, is less convex than the pos-

terior. The outer extremity is more rounded and bulbous

than the inner, which is somewhat pointed and eventually

lost in its proper ligament. By these peculiarities it is

possible to distinguish the left from the right ovary, after

they have been removed from the body. The ovary varies

much in size under different circvim stances. On an average,

in adult life, it measures from one to two inches in lengtli,

three quarters of an inch in width, and about half an inch in

-A

A A. Ovary cnlnrg0l imdor moi,stni,.l nisus. n. Ripe follicle projecting on its surface
(I, a. Iraces of previously raptured follicles.

thickness. It increases gi-eatly in size during each menstrufil
period—a foct which has been demonstrated in certain cases
of ovarian hernia, in which the protruded ovary has been seen
to swell as menstruation commenced ; also during pregnancy
when it is said to be double its usual size. After the change'
of hfe it atrophies, and becomes rough and wrinkled on Ss
surface. Before puberty, the surfece of the ovary is smootli
nnd pohshed, and of a whitish colour. After menstruation
conniicnces, its surface becomes scarred by the rupture of tlie
graafian follicles (fig. 30, a a), each of which leaves a little
mear or striated cicatrix, of a brownish colour ; and the older

'
ne patient the greater are the number of these cicatrices,

ihe structure of the ovary has been made the subject of

K 2
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'I'lu ir many important obser\ ations. It has an external co\-ering of

Epit'lu'lial
t'pitlielinm, originally continnons with the peritoneum, called

invi'si- by some the germ-epithelium, in consequence of the ovules
" being formed from it in early f«ital life. In the adult it is

separated from the peritoneum at the base of the organ by a

circular white line, and it consists of columnar epithelium,

differing only from the epithelium lining the Fallopian tubes,

with which it is sometimes continuous through the attached

fimbria uniting the tube and the ovary, in being destitute of

cilia. Immediately beneath this covering is the dense coat

TuiiicM known as the tunica albugmea, on account of its whitish
allmgiiica.

consists of short connective-tissue fibres, arranged

in laminae, among which are interspersed fusiform muscular

fibres. At the point where the vessels and nerves enter the

ovary this membrane is raised into a ridge, which is con-

tinuous with the iitero-ovarian ligament, and is called the

hllam. The tunica albuginea is so intimately blended with

the stroma of the ovary as to be inseparable on dissection
;

it does not, however, exist as a distinct lamina, but is merely

the • external part of the proper structure of the ovary, in

which more dense connective tissue is developed than else-

Avhere.

Tlir On making a longitudinal section of the ovary (fig. 31),
siroma.

^^^-^^ seen.to be composed of two parts, the more inter-

nal of which is of a reddish colour from the number of

vessels that ramify in it, and is

Thr MK- called the meduUary or vascular

zone ; while the external, of a

whitish tint, receives the name of

the cortical or parenchymatous

substance. The former consists of

loose connective tissue interspersed

with elastic, and a considerable

number of muscular fibres. Ac-

cording to Rouget ' and His ^ the

muscular structure forms the

greater part of the ovarian stroma.

The latter describes it as consisting essentially of interwoven

muscular fibres, which he terms the ' fusiform tissue,' and

' Journal dn Physiol, i. p. 737.

2 Sehullzo's Arch./. Mihroficop. Aiiat. 1865.
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which he believes to be continuous with the muscuhu- hiycrs

of the ovarian vessels. The former believes that the muscular

fasciculi accompany the vessels in the form of sheaths, as m
erectile tissues. Both attribute to the muscular tissues an

important influence in the expulsion of the ovules, and in the

rupture of the Graafian follicles. Waldeyer and other writers,

however, do not consider it to be so extensively developed as

Eouget and His believe. The cortical substance is the more The^oovt

iuiportant as that in which the Graafian folHcles and ovules are
.stance.

Fig. 32.

SECTION Tnnnrfiii the cohticai, paiit of the ovary.

e. Surface epithelium s s. Ornrian stroma. 1 1. Lurj-'C-sized Gmnfinn foHiclrs.

2 2. Midcile-sizefi, aiul 3 3. Smnil-sizert Grnafiau follicles, o. Ovule within
Graadan follicle, v v. Blood-vessels in the stroma, g. Cells of the nieuibraiia

granulosa. (After Tm-ner.)

formed. It consists of interlaced fibres of connective tissue,

containing a large number of nuclei. The muscular fibres

of the medullary substance do not seem to penetrate into it

in the human female. In it are found the Graafian follicle.^,

which exist in enormous numbers "from the earliest periods

of life, and in all stages of development (fig. 32).

According to the researches of Pfliiger, Waldeyer, and

other German writers, the Graafian follicles are formed in

early foetal life by cylindrical inflections of the epithelial

covering of the ovary, which dip into the substance of th(;

gland. These tubular filaments anastomose with each other,

and in them are formed the ovules, which are orig-inally the

Tlu-

Grii;ifi;u

foUiclos
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IWtion epithelial cells lining the tubes. Portions become shut off

ovules Hiid ^'l^e rest of the filaments, and form the Graafian folli-

I'riidt";
'''^ ^^'y-l^ly developed epi-

thelial cells, originally derived from the surface of the ovary,
iind not developed in its stroma. These tubular filainents

disappear shortly after birth, but they have recently been
detected by Slavyansky i in the ovaries of a woman thirty
years of age. These observations have been modified by Dr.
Foulis.2 He recognises the origin of the ovules from the
germ-epithelium covering the surftice of the ovary, which is

itself derived from the Wolffian body. He believes all the

Fig. 33.

VERTICAL SECTION THllOUGH THE OVARY OP THE HUMAX FCEFfS.

g g. Germ-epitlielium, with 0 0. Developing ovules m it. s s. Ovarian stroma, con-
taining c c c. Fusiform connective-tissue corpuscles, v v. Capillary blood-
vessels. In tlie centre of the figure an involution of the gerin-cpitlieliiun is

shown ; and at the left lower side a primordial ovule, wifcli the connective-
tissue corpuscles i-augiug tlieniselves round it. (After Foulis.)

ovules to be formed from the germ-epithelium corpuscles,

which become embedded in the stroma of the ovary, by the

outgrowth of processes of vascular connective tissue, fresh

germ-epithelial corpuscles being constantly produced on the

surfoce of the organ up to the age of 2i years, to take the

place of those already embedded in its stroma. He believes

the Graafian follicles to be formed by the growth of delicate

processes of connective tissue between and around the ovules,

but not from tubular inflections of the epithelium covering

the gland, as described by Waldeyer (fig. 33). This view is

' Annales de Gynco. Feb. 1871-

- Proceeclivgs of the Royal Soc. of Edinh. April 1875, iuul Jmni. of Anat.

and PJiys. vol. xiii. 1879.
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supported by the researches of Balfour,' who arrives at the

conclusion that the whole egg-containing part of the ovary

is really the thickened germinal epithelium, broken up into

a kind of meshwork by growths of vascular stroma. Accord-

ing to this theory PflUger's tubular filaments are merely

trabeculEe of germinal epitheHum, modified cells of which

become developed into ovules.

The greater proportion of the Graafian follicles axe only

visible with the high powers of the microscope, but those

which are approaching maturity are distinctly to be seen by

the naked eye. The quantity of these follicles is immense.

Foulis estimates that at birth each human ovary contains not

less than 30,000. No fresh foUicles appear to be formed after

Fig. 31.

DIAOILVIIMATIC SECTION OP GRAAPIAJT FOLLICLE.

1. Ovum. 2. Memln-tnia granulosa. 3. External membrane of Graafian follicle.

4. Its vessels. 5. Ovarian stroma, fi. Cavity of Graafian follicle. 7. External
covering of ovary.

birth, and as development goes on some only grow, and, by

pressure on the others, destroy them. Of those that grow,
'*

of course only a few ever reach maturity
;
they are scattered

through the substance of the ovary, some developing in the

stroma, others on the surface of the organ, where they

eventually burst, and are discharged into the Fallopian

tube.

A ripe Graafian follicle has an external investing mem- Su-uciuro

brane (fig. 34), which is generally described as consisting of

two distinct layers : the external, or tunica fibrosa, highly follicle.

' P. M. Balfour, ' StvueUiro and Development of Vertebrate Ovary.'
Quarterly Journal of Microscopical Science, vol. xviii. 1878.
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vascular, and formed of connective tissue; the internal, or
tunica propria, composed of young connective tissue, con-
taining a large number of fusiform or stellate cells, and
numerous oil-globules. These layers, however, appear to be
essentially formed of condensed ovarian stroma. Within
this capsule is the epithelial lining called the memhrana
granulosa, consisting of stratified columnar epithelial cells,

which, according to Foulis, are originally formed from the
nuclei of the fibro-nuclear tissue of the stroma of the ovary.

At one part of the circumference of the ovisac is situated

the ovule, around which the epithelial cells are congregated
in greater quantity, constituting the projection known as the

discus proligerus. The remainder of the cavity of the
follicle is filled with a small quantity of transparent fluid,

the liquor folliculi, traversed by three orfourmimite bands,

the retinacula of Barry, which are attached to the opposite

walls of the follicular cavity, and apparently serve the

purpose of suspending the ovule and maintaining it in a proper

position. In many young follicles this cavity does not at

first exist, the follicle being entirely filled by the ovule.

According to Waldeyer, the liquor folliculi is formed by the

disintegration of the epithelial cells, the fluid thus produced

collecting, and distending the interior of the follicle.

Tlie ovule. The ovule is attached to some part of the internal surface

ofthe Grraafian follicle. It is a rounded vesicle about y^th of

an inch in diameter, and is surrounded by a layer of columnar

cells, distinct from those of the discus proligerus, in which it

lies. It is invested by a transparent elastic membrane, the

zona pellucida, or vitelline membrane. In most of the

lower animals the zona pellucida is perforated by numerous

very minute pores, only visible under the highest powers of

the microscope ; in others there is a distinct aperture of a

larger size, the micropyle, allowing the passage of the sper-

matozoa into the interior of the ovule. It is possible that

similar apertures may exist in the human ovule, but they

have not been demonstrated. Within the zona pellucida

some embryologists describe a second fine membrane, the

existence of which has been denied by Bischoff. The cavity

of the ovule is filled with a viscid yellow fluid, the yelk, con-

taining numerous granules. It entirely fills the cavity, to

the walls of which it is non-adherent. In the centre of the



Chap. IL] THE FEMALE GENERATIVE ORGANS. 57

yelk in young, and at some portion of its periphery in

mature ovules, is situated the germiAud vesicle, winch is

a clear circular vesicle, refracting light strongly, and about

_Uh of a line in diameter. It contains a few granules and

a nucleolus, or germinal spot, which is sometimes double.

From within outwards, therefore, we find—

1. The germinal spot; round this

2. The germinal vesicle, contained in

3. The yelh, which is smrounded by the

4. Zona pellucida, with its layers of columnar epithelial

cells.

These constitute the ovule.

I-ii?. 35.

BUT.R OF OVARY.

u Uterus, o. Ovary niiil utero-ovnrinii lignitient. r. Fallopian tnbp. 1. IJtero-

ovarinii vein. 2. Pnmpiiiiforui ovarian plexus. 3. Coniniciiccmcut of

spennatic vein.

The ovule is contained in

—

The Graafian follicle, and lies in that part of its epi-

thelial lining called the

—

Discus proligerus, the rest of the follicle being occupied

by the liquor foUiciili. Eound these we have the epithelial

lining or viembrana granulosa, and the external coat con-

sisting of the tunica propria and the tunica fibrosa.

The vascular supply of the ovary is complex. The The ves-

arteries enter at the hilum, penetrating the stroma in a ^'^^^ '^°'^^„

' ^ ° nerves of

spiral curve, and are ultimately distributed in a rich capillary tlic ovary

plexus to the follicles. The large veins unite freely with

each other, and form a vascular and erectile plexus, continuous

with that surrounding the uterus, called the bulb of the

ovary (fig. 35). Lymphatics and nerves exist, but their mode
of termination is unknown.
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Tho nmni- To Complete the consideration of the generative organs

giuiuls.
^'^^ temale we must study the mammary glands, which

secrete the fluid destined to nourish the child. In the
human subject they are two in number, and instead of being
placed upon the abdomen, as in most animals, they are
situated on either side of the sternum, over the pectorales

majora muscles, and extend from the third to the sixth ribs.

Their posi- This position of the glands is obviously intended to suit the

diZm-'^
position of the female in suckling. They are convex

sions. anteriorly, and flattened posteriorly where they rest on the
muscles. They vary greatly in size in diiferent subjects,

chiefly in proportion to the amount of adipose tissue they

contain. In man, and in girls, previous to puberty, they are

rudimentary in structure ; while in pregnant women they

increase greatly in size, the true glandular structures becom-
ing much hypertrophied. Anomalies in shape and position

are sometimes observed. Supplementary mammae, one or

more in number, situated on the upper portion of the

mammae, are sometimes met with, identical in structure with

the normally situated glands
;

or, more commonly, an extra

nipple is observed by the side of the normal one. In some

races, especially the African, the mamniEe are so enormously

developed that the mother is able to suckle her child over

her shoulder.

Their The skin covering the gland is soft and supple, and

during pregnancy often becomes covered with fine white

lines, while large blue veins may be observed coursing over.

Underneath it is a quantity of connective tissue, containing

a considerable amount of fat, wliich extends between the

true glandular structure. This is composed of from fifteen

to twenty lobes, each of which is formed of a number of

lobules. The lobules are produced by the aggregation of the

terminal acini in which the milk is formed. The acini are

minute cul-de-sacs opening into little ducts, which imite

with each other until they form a large duct for each lobule

;

the ducts of each lobule unite with each other, until they

end in a still larger duct common to each of the fifteen

or twenty lobes into which the gland is divided, and even-

tually open on the surface of the nipple. These terminal

canals are known as the galadophorous ducts (fig. 36).

They become widely dilated as they approach the nipple, so

structure.
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as to form reservoirs in which milk is stored until it is

required, but when they actually enter the nipple they again

contract. Sometimes they give off lateral branches, but,

according to Sappey, they do not anastomose with each

other, as some anatomists have described. These excretory

ducts are composed of connective tissue, with numerous

elastic fibres, on their external surface. Sappey and Eobin

describe a layer of muscvdar fibres, chiefly developed near their

terminal extremities. They are lined with columnar epithe-

lium, continuous with that in the acini ; and it is by the dis-

tension of its cells with fatty matter, and their subsequent

bursting, that the milk is formed.

The ni'pjjle is the conical projection at the summit of the Tho

mamma, and it varies in size in different women. Not very "'^'l' °-

unfrequently, from the continuous pressure to which it has

Fig. 36.

1. Galactopliorons ducts. 2. LobuU of the mnimi;nry glniul.

been subjected by the dress, it is so depressed below the

sm-face of the skin as to prevent lactation. It is generally

larger in married than in single women, and increases in size

diu-ing pregnancy. Its surface is covered with numerous

papillfE, giving it a rugous aspect, and at their bases the ori-

fices of the lactiferous ducts open. Here are also the open-

ings of numerous sebaceous folHcles, which secrete an imc-

tuoiis material supposed to protect and soften the integu-

ment during lactation. Beneath the skin are muscular

fibi'es, mixed with connective and elastic tissues, vessels,

nerves, and lymphatics. When the nipple is irritated it con-

tracts and hardens, and by some this is attributed to its

erectile properties. The vascularity, however, is not great,

and it contains no true erectile tissue : the hardening is,
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Tho therefore, due to muscular contraction. Surrounding the
.(1

1

o a.
nipple is the areola, of a pink colour in virgins, becoming
dark from the development of pigment cells during preg-

nancy, and always remaining somewhat dark after childbcar-

ing. On its surfiice are a number of prominent tubercles,

sixteen to twenty in number, which also become largely

developed during gestation. They are supposed by some to

secrete milk, and to open into the lactiferous tubes ; most

probably they are composed of sebaceous glands only. Be-

neath the areola is a circular band of muscular fibres, the

object of which is to compress the lactiferous tubes which run

through it, and thus to favour the expulsion of their contents.

Tht'ir The mammae receive their blood from the internal mammary
vessels,

j^j^^j intercostal arteries, and they are richly supplied with

and lym- lymphatic vessels, which open into the axillary glands,

phatics. r^Y-^Q nerves are derived from the intercostal and thoracic

branclies of the brachial plexus.

Their sym- The secretion of milk in women who are mu'sing is

^^'Y't^oD^s
accompanied by a peculiar sensation, as if milk were rushing

M-ith the into the breast, called the ' draught,' which is excited by the

ntenxs.
efforts of the child to suck, and by various other causes.

The sympathetic relations between the mammae and the

uterus are very well marked, as is shown in the unimpreg-

nated state by the fact of the frequent occm-rence of sympa-

thetic pains in the breast in connection with various uterine

diseases, and, after delivery, by the well-known fact that suc-

tion produces reflex contraction of the uterus, and even

severe after-pains.
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CHAPTER III.

OVULATION AND MENSTRUATION.

The main function of the ovary is to supply the female Functions

generative element, and to expel it, when ready for impreg- ovary,

nation, into the Fallopian tube, along which it passes into

the uterus. This process takes place spontaneously in all \i-

viparous animals, and without the assistance of the male. In

the lower animals this periodical discharge receives the name

of the oestrum or rut, at which time only, the female is

capable of impregnation and admits the approach of the male.

In the human female the periodical discharge of the ovule,

in all probability, takes place in connection with menstrua-

tion, which may therefore be considered to be the analogue of

the rut in animals. Between each menstrual period Graafian

follicles undergo changes which prepare them for rupture

and the discharge of their contained ovules. After ruptiu-e

certain changes occur which have for their object the healing

of the rent in the ovarian tissue through which the ovule has
escaped, and the filliug up of the cavity in which it was con-

tained. This results in the formation of a peculiar body in

the substance of the ovary, called the corpus httevm, which
is essentially modified should pregnancy occur, and is of great
interest and importance. Diu-ing the whole of the child-

bearing epoch the periodical maturation and rupture of the
(Graafian follicles are going on. If impregnation does not
take place, the ovules are discharged and lost ; if it does,
ovulation is stopped, as a general rule, during gestation and
lactation.

This, broadly speakiug, is an outline of the modern theory Tlieory of
of menstruation, which was first broached in the year 1821 "}enstru!i

by Dr. Power, and subsequently elaborated by Negrier, Bi-
schofi", Raciborski, and many other writers. Although the
sequence of events here indicated may be taken to be the
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rule, it must, be remembered that it is one subject to niiiiiy

exceptions, for undoubtedly ovulation may occur without its

outward manifestation, menstruation, as in eases in which
impreg-nation takes place during lactation, or before men-
struation has been established, of which many examples are
recorded. These exceptions have led some modern writers
to deny the ovular theory of menstruation, and their views
will require subsequent consideration.

In order to understand the subject properly it will be
necessary to study the sequence of events in detail.

Cluingcs The changes in the Graafian follicle which are associated

Graafian
with the discharge of the ovules comprise— 1. Maturation.

follicle. As the period of puberty approaches a certain number of the
1. Matura- Graafian follicles, fifteen to twenty in nmnber, increase in

size, and come near the surface of the ovary. Amojigst these

one becomes especially developed, preparatory to rupture,

and upon it for the time being all the vital energy of the

ovary seems to be concentrated. A similar change in one,

sometimes in more than one, follicle takes place periodically

during the whole of the childbearing epoch, in connection

with each menstrual period, and an examination of the ovary

will show several follicles in different stages of development.

The maturing follicle becomes gradually larger, tmtil it forms

a projection on the surface of the ovary, from five to seven

lines in breadth, but sometimes even as large as a nut

(fig. 30). This growth is due to the distension of the fol-

licle by the increase of its contained fluid, which causes it so

to press upon the ovarian structures covering it that they

become thinned, separated from each other, and partially

absorbed, until they eventually readily lacerate. The fol-

licle also becomes greatly congested, the capillaries coursing

over it become increased in size and loaded with blood, and

being seen through the attenuated ovarian tissue, give it,

when mature, a bright red colour. At this time some of these

distended capillaries in its inner coat lacerate, and a cer-

tain quantity of blood escapes into its cavity. This escape

of blood takes place before rupture, and seems to have for its

principal object the increase of the tension of the follicle, of

which it has been termed the menstruation. Pouchet was of

opinion that the blood collects behind the ovule, and carries

it up to the surface of the follicle. By these means the follicle
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is more and more distended, until at last it ruptnres (Plate II. 2^
E.scai.e

fig. 1) either spontaneously or, it may be, under the stimulus

of sexual excitement. Whether the laceration takes place

dm-ing, before, or after the menstrual discharge is not yet

positively known : from the results of post-mortem examina-

tion in a number of women who died shortly before or after

the period, Williams believes that the ovules are expelled

before the monthly flow commences.' In order that the

ovule may escape, the laceration must, of course, involve not

only the coats of the Grraafian follicles, but also the superin-

cumbent structures.

Laceration seems to be aided by the growth of the inter-

nal layer of the follicle, which increases in thickness before

rupture, and assumes a characteristic yellow colour from the

number of oil-globules it then contains. It is also greatly

facilitated, if it be not actually produced, by the tiu-gescence

of the ovary at each menstrual period, and by the contraction

of the muscular fibres in the ovarian stroma. As soon as the

rent in the follicular walls is produced, the ovule is dis-

ciiarged, surrounded by some of the cells of the membrana
granulosa, and is received into the fimbriated extremity of

the Fallopian tube, which grasps the ovary over the site of

the rupture. By the vibratile cilia of its epithelial lining, it

is then conducted into the canal of the tube, along which it

is propelled, partly by ciliary action and partly by muscular

contriction in the walls of the tube.

After the ovule has escaped, certain characteristic Oblitcm-

changes occur in the empty Graafian follicle, which have for 1^"" °^

. .
Graalian

t^ieir object its cicatrisation and obliteration. There are fulliclu.

great differences in the changes which occur when impregna-
tion has followed the escape of the ovule, and they are then
so remarkable that they have been considered certain signs

of pregnancy. They are, however, differences of degree
rather than of kind. It will be well, however, to discuss

them separately.

As soon as the ovule is discharged, the edges of the rent Changes

through which it has escaped become agglutinated by exuda- ""'^,7^'"''

tion, and the follicle shrinks, as is generally believed, by the follicle

inherent elasticity of its internal coat, but according to ^J'"'
i"'-

Robin, who denies the existence of this coat, fi-om compres- doe! nor"
' Proceedings of the Roynl Society, 187o.
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sionby the muscular fibres of the ovarian stroma. In pro-
portion to the contraction that takes place, the inner layer of
the follicle, the cells of which have become greatly hyper-
trophied and loaded with fat granules previous to rupture, is
thrown into numerous folds (Plate II. fig. 2). The greater
the amount of contraction the deeper these folds become,
giving to a section of the follicle an appearance similar to
that of the convolutions of

the brain (fig. 37). These
folds in the human subject

are generally of a bright

yellow colour, but in some
of the mammalia they are

of a deep red. The tint was

formerly ascribed by Eaci-

borski to absorption of the

colouring . matter of the

blood-clot contained in the

follicular cavity, a theory

he has more recently aban-

doned in favour of the view

maintained by Coste that

it is due to the inherent

colour of the cells of the lining membrane of the follicle,

which, though not well marked in a single cell, becomes

very apparent en masse. The existence of a contained blood-

clot is also denied by the latter physiologist, except as an

unusual pathological condition ; and he describes the cavity

as containing a gelatinous and plastic fluid, which becomes

absorbed as contraction advances. The more recent researches

of Dalton,' however, show the existence of a central blood-

clot in the cavity of the follicle, and he considers its occa-

sional absence to be connected "with disturbance or cessation

of the menstrual function. The folds into which the mem-
brane has been throwm continue to increase in size, from the

proliferation of their cells, until they unite and become adhe-

rent, and eventually fill the follicular cavity „ By the time

that another Grraafian follicle is matiu-ed and ready for rup-

ture the diminution lias advanced considerably, and the

empty ovisac is reduced to a very small size. The cavity is

' 'Roport on the Corpus Lutcuin,' American Gyiurc. Trail.", vol. ii. 1878.

SKCTKIK OF OVMIV, .SlIfWING COUITS LUTEUM
THUKli WEEKS .M'TEH MKNfeTnVATION.

(After Idalton.)
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now nearly obliterated, the yellow colour of the convolutions

is altered into a whitish tint, and on section the corpus

luteum has the appearance of a compact white stellate cica-

trix, which generally disappears in less than forty days from

the period of rupture. The tissue of the ovary at the site

of laceration also shrinks, and this, aided by the contraction

of the folHcle, gives rise to one of those permanent pits or

depressions which mark the surface of the adult ovary.

Slavyansky' has recently shown that only a few of the

immense number of Graafian folHcles undergo these altera-

tions. The greater proportion of them seem never to dis-

charge their ovules, but, after increasing in size, undergo

retrogressive changes exactly similar in their nature, but to

a much less extent, to those which result in the formation of

a corpus luteum. The sites of these may afterwards be seen

as minute strise in the substance of the ovary.

Should pregnancy occur, all the changes above described Changes

take place
;
but, inasmuch as the ovary partakes of the stimu-

ij^y'^hf"""

lus to which all the generative organs are then subjected, follicle

they are much more marked and apparent (Plate II. fig. 4). preg° atioii

Instead of contracting and disappearing in a few weeks, the has taken

corpus luteum continues to grow until the third or fourth

month of pregnancy ; the folds of the inner layer of the

ovisac become large and fleshy, and permeated by numerous
capillaries, and ultimately become so firmly united that the

margins of the convolutions thin and disappear, leaving only

a firm fleshy yellow mass, averaging from 1 to 1^ inches in

thickness, which surrounds a central cavity, often containing

a whitish fibrillated structiu-e, believed to be the remains
of a central blood-clot. This was erroneously supposed by
Montgomery to be the inner layer of the follicle itself, and
he conceived the yellow substance to be a new formation
between it and the external layer, while Robert Lee thought
it was placed external to both the external and internal
layers.

Between the third and fourth months of pregnancy,
when the corpus luteum has attained its maximum of de-
velopment (fig. 38), it forms a firm projection on the surface
of the ovary, averaging about 1 inch in length, and rather
more than i an inch in breadth. After this it commences

' Archiv. dc P/ii/s. March 1874.

VOL. I. p
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to atrophy (fig. 39), the fat cells become absorbed, and the
capillaries disappear. Cicatrisation is not complete until
from one to two months after delivery.

On account of the marked appearance of the corpus
luteimi it was formerly considered to be an infallible sign of
pregnancy

; and it was distinguished from the corpus luteum
of the non-pregnant state by being called a ' true ' as op-
posed to a ' false ' corpus luteum. From what has been said
it will be obvious that this designation is essentially MTong,
as the difference is one of degree only. Daltoni applies
the term ' false corpus luteum ' to a degenerated condition

Fig. ys. Fig. 39.

GORrUS LUTEUJf AT THE FOURTH MONTH OP
pheg.n'anct. (After Daltou.)

COIU'l.S T.I TEUJI OP riiEGNAVtT
AT TEiiM. (After Daltou.)

• sometimes met with in an unruptured Grraafian follicle con-

sisting in reabsorption of its contents and thickening of its

walls (Plate II. fig. 3). It differs from the ' true ' corpus

luteum in being deeply seated in the substance of the ovary,

in having no central clot, and in being unconnected with a

cicatrix on the surface of the ovary. Nor do obstetricians

attach by any means the same importance as they did for-

merly to presence of the corpus luteum as indicating impreg-

nation ; for even when well marked, other and more reliable

signs of recent delivery, such as enlargement of the uterus,

are sure to be present, especially at the time when the

corpus luteum has reached its maximum of development
;

while after delivery at term it has no longer a sufficiently

characteristic appearance to be depended on.

' Op. cit. p. 6'i.
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By the term menstruation (catamenia, periods, etc.) is M.nrstrua-

meant the periodical discharge of blood from the utenis

which occm-s, in the heaMy woman, every lunar month,

except during pregnancy and lactation, when it is, as a ride,

suspended.

The first appearance of menstruation coincides with the

estabHshment of puberty, and the physical changes that
iVi,,;'t."

accompany it indicate that the female is capable of conception

and childbearing, although exceptional cases are recorded in

which pregnancy occurred before menstruation had begun.

In temperate climates it generally commences between the

14th and 16th years, the largest number of cases being met

with in the 15th year. This rule is subject to many ex-

ceptions, it being by no means very rare for menstruation to

become estabHshed as early as the 10th or 1 1th years, or to be

delayed until the 18th or 20th. Beyond these physiological

limits a few cases are from time to time met with in which

it has begun in early infancy, or not until a comparatively

late period of life.

Various accidental circumstances have much to do w'ith Infliu uep

its establishment. As a rule it occurs somewhat earlier in 'f
J. lie L

J
t L O,

tropical, and later in very cold than in temperate climates.

The influence of climate has been imduly exaggerated. It

used to be generally stated that in the Arctic regions women
did not menstruate until they were of mature age, and that

in the tropics girls of 10 or 12 years of age did so habitually.

The researches of Eobertson, of Manchester,^ first showed

that the generally received opinions were erroneous; and the

collection of a large number of statistics has corroborated

his opinion. There can be no doubt, however, that a larger

proportion of girls menstruate early in warm climates.

Joulin found that in tropical climates, out of 1635 cases, the
largest proportion began to menstruate between the 12th
and 13th years; so that there is an average difference of

more than two years between the period of its establishment
in the tropics and in temperate countries. Harris ^ states

that among the Hindoos 1 to 2 per cent, menstruate as early
as nine years of age ; 3 to 4 per cent, at ten ; 8 per cent, at

eleven
; and 25 per cent, at twelve ; while in London or Paris

' Edin. Med. and Surg. Journ. 1832.
Amer. Journ. of Ohst. 1871. R. P. Harris, on early puberty.

F 2
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probably not more than one girl in 1,000 or 1,200 does so at
nine years. The converse holds true with regard to cold
climates, although we are not in possession of a sufficient

number of accurate statistics to draw very reliable conclusions
on this point; but out of 4,715 cases, including returns from
Denmark, Norway and Sweden, Russia and Labrador, it was
foimd that menstruation was established on an average a year
later than in more temperate countries. It is probable that

the mere influence of temperature has much to do in produc-
ing these differences, but there are other factors, the action

of which must not be overlooked. Raciborski attributes

considerable importance to the effect of race ; and he has

quoted Dr. Webb, of Calcutta, to the effect that English
girls in India, although subjected to the same climatic in-

fluence as the Indian races, do not, as a ride, menstruate

earlier than in England; while in Austria, girls of the

Magyar race menstruate considerably later than those of

German parentage.^ The surroundings of girls, and their

manner of education and living, have probably also a marked
influence in promoting or retarding its establishment. Thus,

it will commence earlier in the children of the rich, who
are likely to have a highly developed nervous organisation,

and are habituated to luxurious living, and a premature

stimulation of the mental faculties by novel-reading, society,

and the like ; while amongst the hard-worked poor, or in

girls brought up in the coimtry, it is more likely to begin

later. Premature sexual excitement is said also to favour its

early appearance, and' the influence of this among the factory

girls of Manchester, who are exposed in the course of their

work to the temptations arising from the promiscuous mix-

ing of the sexes, has been pointed out by Dr. Clay.^

Cliangos The first appearance of menstruation is accompanied by
occnvririg certain well-marked changes in the female system, on the

' occurrence of which we say that the girl has arrived at the

period of puberty. The pubes become covered with hair, the

breasts enlarge, the pelvis assumes its fidly developed form,

and the general contour of the body fills out. The mental

qualities also alter ; the girl becomes more shy and retiring,

and her whole bearing indicates the change that has taken

place. The menstrual discharge is not established regularly

1 0]). cil. y. '111. • Bril. Eeccn-d of Ohst. Med. vol. i.
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at once. For one or two months there may be only pre-

monitory symptoms—a vague sense of discomfort, pains in

the breasts, and a feeling of weight and heat in the back

and loins. There then may be a discharge of mucus tinged

with blood, or of pme blood, and this may not again show

itself for several months. Such irregularities are of little

consequence on the first establishment of the function, and

need give rise to no apprehension.

As a rule, the discharge recurs every twenty-eight days, period of

and with some women with such regularity that they can !|"™*|°"

foretell its appearance almost to the hour. The rule is, euw-tncc.

however, subject to very great variations. It is by no means

imcommon, and strictly within the limits of health, for it

to appear every twentieth day, or even with less interval

;

while in other cases, as much as six weeks may habitually

intervene between two periods. The period of reciurrence

may also vary in the same subject. I am acquainted with

patients who sometimes have only twenty-eight days, at

others as many as forty-eight days, between their periods,

without their health in any way suffering. Joulin mentions

the case of a lady who only menstruated two or three times

in the year, and whose sister had the same peculiarity.

The duration of the period varies in different women,
and in the same woman at different times. In this country

its average is four or five days, while in France, Dubois and
Brierre de Boismont fix eight days as the most usual length.

Some women are only unwell for a few hours, while in others

the period may last many days beyond the average without
being considered abnormal.

The quantity of blood lost varies in different women. Quant iiy

Hippocrates puts it at sxviij, which, however, is much too "41'^"°*^

high an estimate. Arthur Farre thinks that from Jij to 5iij

is the full amount of a healthy period, and that the quantity
cannot habitually exceed this without producing serious
constitutional effects. Eich chet, luxurious living, and any-
thing that unhealthily stimulates the body and mind, will
have an injurious effect in increasing the flow, which is,

therefore, less in hard-worked countrywomen than in the
better classes and residents in towns.

It is more abundant in warm climates, and our country-
women in India habitually menstruate over-profusely, be-
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coming less abundantly unwell when they return to England.
The same observation has been made with regard to American
women residing in the Gulf States, who improve materially
by removing to the Lake States. Some women appear to

menstruate more in summer than in winter. I am ac-

quainted with a lady who spends the winter in St. Peters-

burg, where her periods last eight or ten days, and the
summer in England, Avhere they never exceed four or five.

Tlie difference is probably due to the effect of the over-

heated rooms in which she lives in Eussia.

The daily loss is not the same during the continuance of

the period. It generally is at first slight, and gradually

increases so as to be most profuse on the second or third

day, and as gradually diminishes. Towards the last days it

sometimes disappears for a few hours, and then comes on

again, and is apt to recur under any excitement or emotion.
Qujiliiy of As the menstrual fluid escapes from the uterus it consists

l!l!)oil"^'^
of pure blood, and, if collected through the speculum, it

coagulates. The ordinary menstrual fluid does not coagulate

unless it is excessive in amount. Various explanations of

this fact have been given. It was formerly supposed either

to contain no fibrine, or an unusually small amount. Retzius

attributes its non- coagulation to the presence of free lactic

and phosphoric acids. The true explanation was first given

by Mandl, who proved that even small quantities of pus or

mucus in blood were sufficient to keep the fibrine in

solution ; and mucus is always present to greater or less

amount in the secretions of the cervix and vagina, which

mix with the menstrual blood in its passage throiigh the

genital tract. If the amount of blood be excessive, however,

the mucus present is insufficient in quantity to produce this

effect, and coagula are then formed.

On microscopic examination the menstrual fluid exhibits

blood corpuscles, mucous corpuscles, and a considerable

fimount of epithelial scales, the last being the debris of the

epithelium lining the uterine cavity.
.
According to Virchow,

the form of the epithelium often proves that it comes from

the interior of the utricular glands. The colour of the

blood is at first dark, and as the period progresses it gener-

ally becomes lighter in tint. In women who are in bad

health it is often very pale. These differences doubtless
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depend upon the amount of mucus mingled with it The

menstrual blood has always a characteristic, fam
,
and heavy

odour, which is analagous to that which is so distmct m the

lower animals dming the rut. Eaciborski mentions a lady

who was so sensitive to this odour that she could always tell

to a certainty when any woman was menstruatmg. It is at-

tributed either to decomposing mucus mixed with the blood,

which, when partially absorbed, may cause the pecuhar odour

of the breath often perceptible in menstruating women; or

to the mixture with the fluid of the sebaceous secretion from

the glands of the vulva. It probably gave rise to the old

and prevalent prejudices as to the deleterious properties of

menstrual blood, which, it is needless to say, are altogether

without foimdation.

It is now universally admitted that the source of the Source of

menstrual blood is the mucous membrane lining the interior ^^^^

of the uterus, for the blood may be seen oozing through the

OS uteri by means of the speculum, and in cases of prolapsus

uteri ; while in cases of inverted uterus it may be actually

observed escaping from the exposed mucous membrane, and

collecting in minute drops upon its surface. Diu'ing the

menstrual nisus the whole mucous lining becomes congested

to such an extent that, in examining the bodies of women

who have died during menstruation, it is found to be thicker,

larger, and thrown into folds, so as to completely fill the

uterine cavity. The capillary circulation at this time

becomes very marked, and the mucous membrane assumes a

deep red hue, the network of capillaries surrounding the

orifices of the utricular glands being especially distinct.

These facts have an unquestionable connection with the pro-

duction of the discharge, but there is much difference of

opinion as to the precise mode in which the blood escapes

from the vessels. Coste beheved that the blood transudes

through the coats of the capillaries without any laceration

of their structure. Farre inclines to the hypothesis that the

uterine capillaries terminate by open mouths, the escape of

blood through these, between the menstrual periods, being

prevented by muscular contraction of the uterine walls.

Pouchet believed that during each menstrual epoch the

entire mucous membrane is broken down and cast off in the

form of minute shreds, a fresh mucous membrane being
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developed in the interval between two periods. During this

process the capillary network would be laid bare and rup-
tured, and the escape of blood readily accounted for. Tyler
Smith, who adopted this theory, states that he has frequently

seen the uterine mucous membrane, in women who have died

dm-ing menstruation, in a state of dissolution, with the

broken loops of the capillaries exposed. The phenomena
attending the so-called membranous dysmenorrhoea, in which
the mucous membrane is thrown off in shreds, or as a cast of

the uterine cavity—the nature of which was first pointed

out by Simpson and Oldham—have been supposed to corro-

borate this theory. This view is, in the main, corroborated

by the recent researches of Engelman,' Williams,^ and others.

Williams describes the mucous lining of the uterus as under-

going a fatty degeneration before each period, which com-

mences near the inner os, and extends over the whole mucous
membrane, and down to the miiscular wall. This seems to

bring on a certain amount of muscular contraction, which

drives the blood into the capillaries of the mucosa, and

these, having become degenerated, readily rupture, and

permit the escape of the blood. The mucous membrane

now rapidly disintegrates, and is cast off in shreds with the

menstrual discharge, in which masses of epithelial cells may

always be detected. Engelman, however, holds that the

fatty degeneration is limited to the superficial layers, and

that a portion only of the epithelial investment is thrown

off. As soon as the period is over the formation of a new

mucous membrane is begun, from proliferation of the elements

of the muscular coat, and at the end of a week the whole

uterine cavity is lined by a thin mucous membrane. This

grows until the advent of another period, when the same

degenerative changes occur unless impregnation has taken

place, in which case it becomes further developed into the

decidua.

ThpoTy of That there is an intimate connection between ovulation

menstrua- menstruation is admitted by most physiologists, and it

is held by many that the determining cause of the discharge

is the periodic maturation of the Graafian follicles. There

• American Journal of Obstetrics, May 1875.

2 On the Structure of the Mucous Membrane of the Uterus, Obst. Jaunt.

1875.
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is abundant, evidence of this connection, for we know that

when, at the change of life, the Graafian follicles cease to

develop, menstruation is arrested ; and when the ovaries are

removed by operation, of which there are now numerous

cases on record, or when they are congenitally absent, men-

struation does not generally take place. A few cases, how-
J^J^JJ^^a-

ever, have been observed in which menstruation continued
not occur

after double ovariotomy, and these have been used as an
'^'^^^^J'^^J'"^

argument by those physiologists who doubt the ovular theory 0^^°^.-

of menstruation. Slavyansky has particularly insisted on Excep-

such cases, which, however, are probably susceptible of ex-
iJj)"^,"^.

planation. It may be that the habit of menstruation may

continue for a time even after the removal of the ovaries

;

and it has not been shown that menstruation has continued

permanently after double ovariotomy, although it certainly

has occasionally, although quite exceptionally, done so for a

time. It is possible, also, that in such cases a small portion

of ovarian tissue may have been left unremoved, sufficient

to carry on ovulation. Roberts, a traveller quoted by Depaul

and Gueniot in their article on Menstruation in the ' Dic-

tionnaire des Sciences Medicales,' relates that in certain

parts of Central Asia it is the custom to remove both ovaries

in young girls who act as guards to the harems. These

women, known as ' hedjeras,' subsequently assume much of

the virile type, and never menstruate. The same close con- Similarity

nection between ovulation and the rut of animals is observed, ^'^t'^'^''"

' menstrua-
and supports the conclusion that the rut and menstruation tion and

are analogous. The chief difference between ovulation in
^herntof

,
• animals.

man and the lower animals is that in the latter the process

is not generally accompanied by a sanguineous flow. To
this there are exceptions, for in monkeys there is certainly a
discharge analogous to menstruation occurring at intervals.

Another point of distinction is that in animals connection
never takes place except during the rut, and that it is then
only that the female is capable of conception ; while in the
human race conception only occurs in the interval between
the periods. This is another argument brought against the
ovular theory, because, it is said, if menstruation depend on
the rupture of a Graafian follicle and the emission of an
ovule, then impregnation should only take place during or
immediately after menstruation. Coste explains this by
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supposing that it is the maturation and not the rupture of
the follicle which determines the occurrence of menstruation

;

and that the follicle may remain miruptured for a consider-

able time after it is mature, the escape of the ovule being

subsequently determined by some accidental cause, such as

Suseopti- sexual excitement. However this may be, there is good

concept" reason to believe that the susceptibility to conception is

tion. greater during the menstrual epochs. Raciborski believes

that in the large proportion of cases impregnation occurs in

the first half of the menstrual interval, or in the few days

immediately preceding the appearance of the discharge.

There are, however, very numerous exceptions, for in Jew-

esses, who almost invariably live apart from their husbands

for eight days after the cessation of menstruation, impreg-

nation must constantly occm* at some other period of the

interval, and it is certain that they are not less prolific than

other people. This rule with, them is very strictly adhered

to, as will be seen by the accompanying interesting letter

from a medical friend who is a well-known member of that

community, and which I have permission to publish.^ This

10 Bernard Street, Bussell Square : July 28, 1873.

My dear Sir,

1. To the best of my knowledge and belief, the law which pro-

hibits sexual intercourse amongst Jews for seven clear days after the cessa-

tion of menstruation, is almost universally observed ; the exceptions not being

sufficient to vitiate statistics. The law has perhaps few'er exceptions on the

Continent— especially iiussia and Poland, where the Jewish population is very

great—than in England. Even here, however, women who observe no other

ceremonial law observe this, and cling to it after everything else is thrown

overboard. There are doubtless many exceptions, especially among the better

classes in England, who keep only three days after the cessation of the menses.

2. The law is—as you state—that shoidd the discharge last only an hour

or so, or should there be only one gush or one spot on the linen, the five days

during which the period might continue are observed ; to which must be super-

added the seven clear days = twelve days per mensem in which connection is

disallowed. Should any discharge be seen in the intermenstrual period, seven

days would have to be kept, but not the five, for such irrcgulnr discharge.

3. The 'bath of purification,' which must contain at least eighty gallons,

is used on the last night of the seven clear days. It is not used till after a

bath for cleansing purposes : and, from the night when such ' purifying
'
bath

is used, Jewish women are accustomed to calculate the commencement of prog-

nancy.
'

That you sliould not have heard it is not strange :
its mention

would be considered highly indelicate.

4. Jewish women reckon their pregnancy to List nine calendar or ten lunar

months—270 to 280 days. There are no special data on which to reckon an

average, nor do I know of any books on the subject, except some Talmudic
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fact is of itself sufficient to disprove the theory advanced by

Dr. Avrard,' that impregnation is impossible in the latter

half of the menstrual interval. This, and the other reasons

referred to, undoubtedly throw some doubt on the ovular

theory, but they do not seem to be sufficient to justify the

conclusion that menstruation is a physiological process alto-

gether independent of the development and maturation of

the G-raafian folhcles. All that they can be fairly held to Th^e^oviilar

prove is that the escape of the ovules may occur indepen-
5i{g"^^,igf;t

dently of menstruation, but the weight of evidence remains of cvidtmoe

strongly in favour of the theory which is generally received. ^'^.^

The cause of the monthly periodicity is quite unknown,

and will probably always remain so. Goodman has sug-

gested what he calls the ' cychcal theory of menstruation,'

which refers the phenomena to a general condition of the

vascular system, specially localising itself in the generative

organs, and connected with rhythmical changes in their nerve

centres. It does not seem to me, hoAvever, that he has

satisfactorily proved the recurrence of the conditions which

his ingenious theory assumes. The purpose of the loss of so Purpose of

much blood is also somewhat obscure. To a certain extent
strunl*loss.

it must be considered an accident or complication of ovula-

tion, produced by the vascular turgescence. Nor is it essen-

tial to fecundation, because women often conceive during

lactation, when menstruation is suspended ; or before the

function has become established. It may, however, serve

the negative purpose of relieving the congested iiterine

capillaries which ai-e periodically filled with a supply of

blood for the great growth which takes place when concep-

tion has occm-red. Thus immediately before each period the

uterus may be considered to be placed by the afflux of blood

in a state of preparation for the function it may be suddenly
called upon to perform. That the discharge relieves a state

of vascular tension which accompanies ovulation is proved by

authorities which I will look up for you if you desire it. Pray make no
apologies for writing to me : any information I possess is at your service.

I am, dear Sir, yours very truly,

Dr. Playfair. A. Ashkr.
P.S. The Biblical foundation for the laAV of the seven clear days is Levi-

ticus XV., verse 19 till the end of the chapter—especially verso 28.
' Rev. de TMrap. Med. Chir. 1867.
^ American Journal of Obstetrics, Oct. 1878.



76 ORGANS CONCERNED IN TARTURITION. [Paut I.

Vicarious the singular plienomenon of vicarious menstruation which

tion.
^ occasionally, though rarely, met with. It occurs in cases

in which, from some unexplained cause, the discharge does
not escape from the uterine mucous membrane. Under such
circumstances a more or less regular escape of blood may
take place from other sites. The uiost common situations

are the mucous membranes of the stomach, of the nasal

cavities, or of the lungs ; the skin, not uncommonly that of

the mammae, probably on account of their intimate sympa-
thetic relation with the xiterine organs ; from the surface of

an ulcer ; or from haemorrhoids. It is a noteworthy fact that

in all these cases the discharge occurs in situations where its

external escape can readily take place. This strange devia-

tion of the menstrual discharge may be taken as a sign of

general ill-health, and it is usually met with in delicate

young women of highly mobile nervous constitution. It

may, however, begin at puberty, and it has even been

observed during the whole sexual life. The recurrence is

regular, and always in connection with the menstrual nisus,

although the amount of blood lost is much less than in

ordinary menstruation.

Cessation After a certain time changes occur, shomng that the
of men- -woman is no lonsfer fitted for reproduction : menstruation
striuition. ^ '

ceases, Grraafian follicles are no longer matured, and the

ovary becomes shrivelled and wrinkled on its sm-face.

Analogous alterations take place in the uterus and its ap-

pendages. The Fallopian tubes atrophy, and are not im-

frequently obliterated. The uterus decreases in size. The

cervix undergoes a remarkable change, which is readily

detected on vaginal examination. The projection of the

cervix into the vaginal canal disappears, and the orifice of

the OS uteri in old women is found to be flush with the roof

of the vagina. In a large number of cases there is, after the

cessation of menstruation, an occlusion both of the external

and internal os ; the canal of the cervi-x between them, how-

ever, remains patulous, and is not 'unfrequently distended

with a mucous secretion.

Period of The age at which menstruation ceases varies much in

cessation,
(jifferent women. In certain cases it may cease at an un-

usually early age, as between 30 and 40 years, or it may

continue far beyond the average time, even up to 60 years
;
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and exceptional, thoxigli perhaps hardly reliable, instances

are recorded, in which it has continued even to 80 or 90

years. These are, however, strange anomalies, which, like

cases of unusually precocious menstruation, cannot be con-

sidered as having any bearing on the general rule. Most

cases of so-called protracted menstruation will be found to

be really morbid losses of blood depending on malignant or

other forms of organic disease, the existence of which, under

such circumstances, should always be suspected.

In this country menstruation usually ceases between 40

and 50 years of age. Eaciborski says that the largest num-

ber of cases of cessation are met with in the 46th year. It

is generally said that women who commence to menstruate

when very young cease to do so at a comparatively early

age, so that the average duration of the function is about

the same in all women. Cazeaux and Eaciborski, whose

opinion is strengthened by the observations of Guy in 1500

cases,^ think, on the contrary, that the earlier menstruation

commences the longer it lasts, early menstruation indicating

an excess of vital energy which continues during the whole

childbearing life. Climate and other accidental causes do

not seem to have as much effect on the cessation as on the

establishment of the fimction. It does not appear to cease

earlier in warm than in temperate climates. The change of

life is generally indicated by irregidarities in the reciurrence

of the discharge. It seldom ceases suddenly, but it may be
absent for one or more periods, and then occm- irregularly

;

or it may become profuse or scanty, until e^•entually it

entirely stops. The popular notions as to the extreme danger
of the menopause are probably much exaggerated

; although
it is certain that at that time various nervous phenomena
are apt to be developed. So far from having a prejudicial
effect on the health, however, it is not an uncommon ob-
servation to see an hysterical woman, who has been for years
a martyr to uterine and other complaints, apparently take
a new lease of life when her uterine functions have ceased
to be in active operation, and statistical tables abundantly
prove that the general mortality of the sex is not greater at
this than at any other time,

' Mid. Times find Ga-. 1845.



PAET II.

PREGNANCY.

CHAPTER I.

CONCEPTION AND GENERATION.

Genera- GENERATION in the human female, as in all mammals, re-

quires the congress of the two sexes, in order that the

semen, the male element of generation, may be brought

into contact with the ovule, the female element of genera-

tion.

The se- The semen secreted by the testicle of an adult male is a

viscid, opalescent fluid, forming an emulsion when mixed with

water, and having a peculiar faint odoui", which is attributed

to the secretions which are mixed with it, such as those

from the prostate and Cowper's glands. On analysis it is

found to be an albuminous fluid, holding in solution various

salts, principally phosphates and chlorides, and an animal

substance, spermatine, analogous to fibrine. Examined under

a magnifying power of from 400 to 500 diameters, it consists

of a transparent and homogeneous fluid, in which are floating

a certain number of granules and epithelial cells, derived

from the secretions mixed mth it, and the characteristic

sperm cells and spermatozoa which form its essential con-

I'onnation stituents (fig. 40). The sperm cells are large spherical

(.f'thesper-
ygsicles, cach containing from two to eight smaller cells,

witliin which the spermatozoa are developed
;
and, as these

soon escape and become free, the sperm cells are only to be

detected in the testicles themselves, while in semen that has

been ejaculated they are rarely visible. The large parent
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Fig. 40.

cell termed by Robin the male ovule, forms within it several

subsidiary cells by the segmentation of its gi-anular contents

Within these secondary cells, or vesicles of evolution, which

are believed by Kolliker to be developed from the iiuclei of

the parent cell, the spermatozoa are formed, and before

eiaculation they may be seen coiled spirally in their anterior

The external envelope then disappears, and a number of

spermatozoa, one being formed in each of the secondary

cells, may be observed in the interior of the original parent cell.

' Eventually that also is ab-

sorbed, and the contained

spermatozoabecome liber-

ated, and move about free-

ly in the seminal fluid.

As seen under the micros-

cope, the spermatozoa,

which exist in healthy

semen in enormous num-

bers, present the appear-

ance of minute particles,

not unlike a tadpole in

shape. The head is oval

and flattened, measm-ing

and attached to it is a

a, b. Sperm cells containing nuclei, cacli nucleus

liaving within a spennntozoon. c. Nucleus,

with nucleoli, rf. Nucleus, with spci-uiatozoon.

e. A cell, with a bundle of spermatic filaments.

/, g, It. Spermatozoa.

about -g-gL-fj- of an inch in breadth

Their mi-
croscopic

charac-

ters.

delicate filamentous expansion or tail, which tapers to a point

so fine that its termination cannot be seen by the highest

powers of the microscope. The whole spermatozoon measures

from -j-i-g- to -gi-p of an inch in length. The spermatozoa are

observed to be in constant motion, sometimes very rapid,

sometimes more gentle, which is supposed to be the means by

which they pass upwards through the female genital organs.

They retain their vitality and power of movement for a con-

siderable time after emission, provided the semen is kept at

a temperature similar to that of the body. Under such cir-

cumstances they have been observed in active motion from

forty-eight to seventy-two hours after ejaculation, and they

have also been seen alive in the testicle as long as twenty-

four hours after death. In all probability they continue

active much longer within the generative organs, as many
physiologists have observed them in full vitality in bitches

and rabbits, seven or eight days after copulation. The recent

Their

power of

motion.
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experiments of Haiissman, however, show that they lose

their power of motion in the human vagina within twelve

hours after coitus, although they doubtless retain it longer

in the uterus and Fallopian tubes. Abundant leucorrhoeal

discharges and acrid vaginal secretions destroy their move-

ments, and may thus cause sterility in the female. On
account of their mobility, the spermatozofi were long con-

sidered to be independent animalcules, a view which is by

no means exploded, and has been maintained in modern

times by Pouchet, Joulin, and other writers, while Coste,

Robin, Kolliker, etc., liken their motion to that of ciliated

epithelium. There can be no doubt that the fertilising

power of the semen is due to the presence of the sperma-

tozoa, although some of the older physiologists assigned

it to the spermatic fluid. The former view, however, has

been conclusively proved by the experiments of Prevost

and Dumas, who found that on carefully removing the

spermatozoa by filtration the semen lost its fecundating

properties.

Sites of There has been great difference of opinion as to the part

improgna-
^^le genital tract in which the spermatozoa and the ovule

come into contact, and in which impregnation, therefore,

occurs. Spermatozoa have been observed in all parts of the

female genital organs in animals killed shortly after coitus,

especially in the Fallopian tubes, and even on the surface of

the ovary. The phenomena of ovarian gestation, and the

fact that fecundation has been proved to occur in certain ani-

mals within the ovary, tend to support the idea that it may

also occur in ^e human female before the rupture of the

Graafian follicle. In order to do so, however, it is necessary

for the spermatozoa to penetrate the proper structure of the

follicle and the epithelial covering of the ovary, and no one

has actually, seen them doing so. Most probably the contact

of the spermatozoa and the ovule occurs very shortly after

the rupture of the follicle, and in the outer part of the Fallo-

pian tubes. Coste maintains that, unless the ovule is impreg-

nated, it very rapidly degenerates after being expelled from

the ovary, partly by inherent changes in the ovule itself, and

partly because it then soon becomes invested by an albumi-

nous covering which is impermeable to the spermatozoa.

He believes, therefore, that impregnation can only occur
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either on the surface of the ovary, or just within the fimbri-

ated extremity of the tube.
, ^ i, +1,

The semen is probably carried upwards chiefly by the

inherent mobility of the spermatozoa. It is believed by some

that this is assisted by other agencies : amongst them are

mentioned the peristaltic action of the uterus and Fallopian

tubes ; a sort of capillary attraction effected when the walls

of the uterus are in close contact, similar to the movement

of fluid in minute tubes ; and also the vibratile action of the

cilia of the epithehum of the uterine mucous membrane.

The action of the latter is extremely doubtful, for they are

also supposed to effect the descent of the ovule, and they can

hardly act in two opposite ways. The movement of the cilia

being fi-om within outwards, it would certainly oppose rather

than favour the progress of the

spermatozoa. It must, therefore,

be admitted that they ascend

chiefly through their own powers

of motion. They certainly have

this power to a remarkable extent,

for there are numerous cases on

record in which impregnation has

occurred without penetration, and

even when the hymen was quite

Mode in

which tho

ascent of

the semen
is effected.

Fig. 41.

OVUM OF IIABBIT CONTATXDiG SrEKMA-
TOZOA.

1. Zona pelhicifla. 2. The germs, con-
sisting of two large cells, sOYeral

smaller cells, aud spermatozoa.

entire, and in which the semen

has simply been deposited on the

exterior of the vulva; in such

cases, which are far from uncom-

mon, the spermatozoa must have found their Way through the

whole length of the vagina. It is probable, however, that under

ordinary circumstances the passage of the spermatic fluid into

the uterus is facilitated by changes which take place in the

cervix during the sexual orgasm, in the course of which the os

uteri is said to dilate and close again in a rhythmical manner.'

The precise method in which the spermatozoa effect

impregnation was long a matter of doubt. It is now, how-
ever, certain that they actually penetrate the ovule, and
reach its interior. This has been conclusively proved by the

observations of Barry, Meissner, and others, who have seen

the spermatozoa within the external membrane of the ovule

' How do the Spermatozoa enter the Uterus'? by J. Bock, M.D.

VOL. I. G

Mode of

impregna-
tion.
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Progress
of the im-

pregnated
oviile to-

wards the

uterus.

Changes
which the

ovule

iindergoes

immedi-
ately be-

fore and
after im-
pregna-
tion.

in rabbits (fig. 41). In some of the invertebrata a canal or

opening exists in the zona pellucida, through which the

spermatozoa pass. No such aperture has yet been demon-
strated in the ovules of mammals, but its existence is far

from improbable. According to the observations of Newport,

several spermatozoa enter the ovule, and the greater the

number that do so the more certain fecundation becomes.

After the spermatozoa penetrate the zona pellucida they dis-

integrate and mingle with the yelk, having, while doing so,

imparted to the ovule a power of vitality, and initiated its

development into a new being.

The length of time which lapses before the fecundated

ovule arrives in the cavity of the uterus has not yet been

ascertained, and it probably varies imder different circum-

stances. It is known that in the bitch it may remain eight

or ten days in the Fallopian tube, in the guinea-pig three or

four. In the human female the ovum has never been dis-

covered in the cavity of the uterus before the tenth or

twelfth day after impregnation.

The changes which occur in the human ovule imme-

diately before and after impregnation, and during its pro-

gress through the Fallopian tube, are only known to us by

analogy, as, of course, it is impossible to study them by

actual observation. We are in possession, however, of accu-

rate information of what has been made out in the lower

animals, and it is reasonable to suppose that similar changes

occur in man. Immediately after the ovule has passed into

the Fallopian tube, it is found to be surrounded by a layer

of granular cells, a portion of the lining membrane of the

Graafian follicle, which was described as the discus proligerus.

As it proceeds along the tube these surrounding cells disap-

pear, partly, it is supposed, by friction on the walls of the

tube, and partly by being absorbed to nourish the ovule.

Be this as it may, before long they are no longer observed,

and the zona pellucida forms the outermost layer of the ovule.

Wlien the ovule has advanced some distance along the tube,

it becomes invested with a covering of albuminous material,

which is deposited around it in successive layers, the thick-

ness of which varies in different animals. It is very abun-

dant in birds, in whom it forms the familiar white of the

egg. In some animals it has not been detected, so that its



Chap. L] CONCEPTION AND GENERATION. 83

presence in the human ovule is uncertain. Where it exists

ft doubtless contributes to the nourishment of the ovule.

Coincident with these changes is the disappearance of the

terminal vesicle. At the same time the yelk contracts and
g,,,

becomes more solid ;
retiring, in one spot, from close contact ve.de.

with the zona pellucida, and thus forming a species of cavity

called by Newport the respiratory chamber, which m some

animals is fiUed with a transparent liquid. After this occurs

the very pecuKar phenomenon known as the cleavage of the Cleavage

yelk, which results in the forma- y^i^.

Fig. 42. tion of the membrane from

which the foetus is developed.

It is preceded by the forma-

tion at one point on the sur-

face of the yelk of a minute

transparent globule of a bluish

tint, sometimes of three or

four separate globules which

subsequently unite into one.

This has received the name of
FOnMATION OF THE ' POLAH GLOBULE.'

i l 1 / d a c\\ J
1. Zona pelluciaa, contamtog spe^a- the poUr Cjlohlde (fig. 42 ),

and
tozoo. 2. Yelk. 3 and 4. Germinal oppTTlts tn bp formed from the
vesicle. 6. The polai- globiUe. SCCmS TO UC lOrmtJU ilUlll LUC

hyaline substance of the yelk,

from which it soon becomes entirely separated, and remains

attached to the inner surface of the zona pellucida. It indi-

cates the point at which the segmentation of the yelk begins,

and where the cephalic extremity of the foetus will subse-

quently be placed.
*

According to Eobin these changes occur in all ovules,

whether they are impregnated or not, but if the ovule is not

fecundated, no further alterations occur. Supposing impreg-

nation has taken place, a bright, clear vesicle, called the

vitelline nucleus, very similar in appearance to a drop of

oil, appears in the centre of the yelk. The segmentation of

the yelk (fig. 43) commences at the point where the polar

globule is situated ; it begins to divide into two halves, and
at the same time the vitelHne nucleus becomes constricted

in its centre, and separates into two portions, one of which
forms a centre for each of the halves into which the yelk has
divided. Each of these immediately divides into two, as

does its contained portion of the vitelline nucleus, and so on

G 2
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Eormalion
of the

blasto-

dermic
mem-
brane.

in rapid succession until the whole yelk is divided into a

number of spheres, each of which consists of a clump of

nucleated protoplasm.

By.these continuous

dichotomous divisions

the whole yelk is formed

into a granular mass,

which, from its supposed

resemblance to a mul-

berry, has been named

the muriform body.-

When the subdivision

of the yelk is completed,

its separate spheres be-

come converted into

cells, consisting of a fine

membrane with granular

contents. These cells

imite by their edges to

form a continuous membrane (fig. 44), which, through the

expansion of the muriform body by fluid which forms m its

Fig. 44.

SEGMENTATION 01" THE YELK.

A. Ovum -with first embryo cell.

B. Division of embryo ceU and cleavage of tbe yolk

around it.

c, D, E. Further division of the yelk.

OP THE BLASTODBRMIC MEMBIUNE FROM THE CELLS OF THIC

FORMATION OP THE
^^"^^^^^^ ^^^^ (^j^er Joulin.)

1. Layer of albuminous material sm-rounduig 2. The zona pelluoida.

interior, is distended until it forms a lining to the zona

pelluc'da. This is the blastodermic viembrane, from which
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the foetus is developed. By this time the ovum has reached

the uterus, and, before proceeding to consider the further

changes which it imdergoes, it will be well to study the

alteration which the stimulus of impregnation has set on

foot in the mucous membrane of the uterus, in order to

prepare it for the reception and growth of its contents.

Even before the ovum reaches the xiterus, the mucous changes

membrane becomes thickened and vascular, so that its oppos-
[^^^j^^^

ing surfaces entirely fill the uterine cavity. These changes mneous

may be said to be the same in kind, although more marked '^"^^^^^^^^^^^

and extensive in degree, as the alterations which take place on prcg-

in the mucous membrane in connection with each menstrual "''-"'^y-

period. The result is the formation of a distinct membrane,

which affords the ovum a safe anchorage and protection,

until its connections with the uteras are more fully devel-

oped. After delivery, this membrane, which is by that time

quite altered in appearance, is at least partially thrown off

with the ovum ; on which account it has received the name

of the decichui, or caduca.

The decidua consists of two principal portions, which, in Divisions

early pregnancy, are separated from each other by a consi-
*

derable interspace. One of these, called the decidua vera,

lines the entire uterine cavity, and is, no doubt, the original

mucous lining of the uterus greatly hypertrophied. The
second, the decidua reflexa, is closely applied round the

ovum ; and it is probably formed by the sprouting of the

decidua vera around the ovum at the point on Avhich the

latter rests, so that it eventually completely surrounds it.

As the ovum enlarges, the decidua reflexa is necessarily

stretched, until it comes everywhere into contact with the

decidua vera, with which it firmly unites. After the third

month of pregnancy true union has occurred, and the two
layers of decidua are no longer separate. The decidua sero-

tina, which is described as a third portion, is merely that

part of the decidua vera on which the ovum rests, and where
the placenta is eventually developed.

It is needless to refer to the various views which have Views. if

been held by anatomists as to the structure and formation of
j^^^llJ^

the decidua. That taught by John Hunter was long believed iluntcr.

to be correct, and down to a recent date it received the adher-
ence of most physiologists. He believed the decidua to be
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an inflammatory exudation which, on account of the stimulus

of pregnancy, was thrown out all over the cavity of the

Titerus, and soon formed a distinct lining membrane to it.

When the ovum reached the uterine orifice of the Fallopian

tube it found its entrance barred by this new membrane,

which accordingly it pushed before it. This separated por-

tion formed a covering to the ovum, and became the decidua

reflexa, while a fresh exudation took place at that portion of

the uterine wall which was thus laid bare, and this became

Fig. 45.

AROnTED OVUM OF ABOUT FOr.TY DATS, SHOWING THE TRIAXGCXAR SHAPE OF

TUK nECIUUA (WHICH IS LAID OPEN), AND THE APFJITUBE OF THE FALLOPIAN

TUBE. (After Coste.)

the decidua vera. William Hunter had much more correct

views of the decidua, the accuracy of which was at the time

much contested, but which have recently received full re-

cognition. He describes the decidua in his earlier writings

as an hypertrophy of the uterine mucous membrane itself,

a view which is now held by all physiologists.

When the decidua is first formed it is a hollow triangular

sac lining the uterine cavity (fig. 45), and having three

openings into it, those of the Fallopian tubes at its upper

angles, and one, corresponding to the internal os uteri, below.

If, as is generally the case, it is thick and pulpy, these open-
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ings are closed up, and can no longer be detected. In early

pregnancy it is well developed, and continues to grow up

to the third month of utero-gestation. After that time it

commences to atrophy, its adhesion with the uterine walls

lessens, it becomes thin and transparent, and is ready for

expulsion when delivery is effected. When it is most devel-

oped, a careful examination of the decidua enables us to

detect in it all the elements of the uterine mucous mem-

brane greatly hypertrophied. Its substance chiefly consists

of large round or oval nucleated cells and elongated fibres,

mixed with the tubular uterine gland ducts, which are much

elongated and filled with cylindrical epithelium cells, and a

small quantity of milky fluid. According to Friedlander the

decidua is divisible into two layers : the inner being formed

by a proliferation of the corpuscles of the sub-epithelial con-

nective tissue of the mucous membrane ; the deeper, in con-

tact with the uterine walls, out of flattened or compressed

gland ducts. In an early abortion the extremities of these

ducts may be observed by a lens on the external or uterine

sm-face of the decidua, occupying the^summit of minute pro-

jections, separated'from each other by depressions. If these

projections be bisected they will be found to contain little

ea^ities, filled with lactescent fluid, which were first described

by Montgomery of Dublin, and are known as Montgomery's
cups. They are in fact the dilated canals of the uterine

tubular glands. On the internal surface of such an early

decidua a number of shallow depressions may be made out,

which are the open mouths of these ducts.

When the ovum reaches the uterine ca\dty it soon be- Formation

comes imbedded in the folds of the hypertrophied mucous ^eckUn re-

membrane, which almost entirely fills the uterine ca%'ity. flexa.

As a rule it is attached to some point near the opening of a

Fallopian tube, the swollen folds of mucous membrane pre-
venting its descent to the lower part of the uterus ; in excep-
tional circumstances, however, as in women who have borne
many children, and have a more than usually dilated uterine
cavity, it may fix itself at a point much nearer the internal
OS uteri. According to the now generally accepted opinion of
Coste, the mucous membrane at the base of the ovum soon
begins to sprout around it and gradually extends until it

eventually covers the ovum (figs. 46-48), and forms the
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decidua reflexa. Coste describes, under the name of the
umbilicus, a small depression at the most prominent part of
the ovum, which he considers to be the indication of the
point where the closure of the decidua reflexa is effected.

Fig. 40. rig. 47.

FOnilATION OF DECIDUA.

(Tlie deeiclun is coloured black, the
ovum is represeuted as engaged
between two projecting folds of

PROJBCTIXG FOLDS OP MEMBRAXE
GnOWlXG UP ABOUND THE OVUM.

membrane.) (After Dalton.)

Fig. 48.

There are some objections to this theory, for no one has seen

the decidua reflexa incomplete and in the process of forma-

tion, and on examining its external

surface, that is, the one farthest

from the ovum, its microscopical

appearance is identical with that

of the inner surface of the decidua

vera. To meet these difficulties,

Weber and Groodsir, whose views

have been adopted by Priestley,

contended that the decidua reflexa

is ' the primary lamina of the

mucous membrane, which, when

the ovum enters the iiterus, separ-

ates in two thirds of its extent

from the layers beneath it, to ad-

here to the ovum ; the remaining

third remains attached, and forms a centre of nutrition,'

According to this view the decidua vera would be a sub-

sequent growth over the separated portion, and the decidua

serotina the portion of the primary lamina which remained

BllOWIXa OVUM COMPI-ETKLY
SUimoONDED BY THE DE-
CIDUA llEFLEXA.
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attached. In this way the fact of the opposed svufaces of

the decidua vera and reflexa being identical m s ructure

would be accounted for. The difficulty which this theory is

intended to meet does not seem so great as is supposed, for

if, as is hkely, it is only the epithehal or internal surface of

the mucous membrane which sprouts over the ovum, and

not its deeper layers, the facts of the case would be suffi-

ciently met by Coste's view.
n ,

Up to the third month of pregnancy the decidua reflexa Up to the

and vera are not in close contact, and there may even be a j^^^^h th^

considerable interspace between them, which sometimes con- dec.dua

Fig. 49.

reflexa are

not-- in con-

AN OVUM nEMOVED HiOM UTERUS, AXD FAKT OF THE DECIDUA TERA CUT AWAY.
(After Coste.)

«. Decidua vera, sliowtng the folUcles oreuing on its inner surface, b. Inner exti'omity

of Fallopian tube. c. Flap of decidua reflexa. d. Ovum.

tains a small quantity of mucous fluid, called the hydro- vera and

perione. This fact may account for the curious circum

stance, of which many instances are on record, that a uterine tact

sound may be passed into a gravid uterus in the early months

of pregnancy without necessarily producing abortion, and

also for the occasional occurrence of menstruation after

conception (figs. 49 and 76). Eventuallv, by the growth of

the ovum, the decidua reflexa comes closely into contact

with the vera, and the two become intimately blended and
inseparable.

As pregnancy advances the decidua alters in appearance Decidua at

and becomes fibrous and thin. In the later months of utero- ^'^'^ ^'"^ °^

pregnancy
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and after gestation fatty degeneration of its structure commences, its
del ivcvv 1

7

vessels and glands are obliterated, and its adhesion to the
uterine walls is lessened, so as to prepare it for separation.

As we shall subsequently see, this fatty degeneration was
assumed by Simpson to be the determining cause of labour at

term. After the eighth month, thrombi form in the veins

lying underneath the decidua serotina, and at the end of

pregnancy they are described by Leopold ^ as having become,

to a great extent, obliterated. This, he supposes, may have

some effect in inducing the contractions of the uterus in

labour.

Vietrs of It was long believed that the entire decidua was thrown

off after labom-, leaving the muscular coat of the uterus bare

and denuded, and that a new mucous membrane was formed

during convalescence. According to Robin,^ whose views are

corroborated by Priestley, no such denudation of the mus-

. cular tissue of the uterus ever occurs, but a portion of the

decidua always remains attached after delivery. After the

fourth month of pregnancy they believe that a new mucous

membrane is formed under the decidua, which remains in a

somewhat imperfect condition till after delivery, when it

rapidly develops and assmnes the proper functions of the

mucous lining of the uterus. Eobin also believes that that

portion of the decidua which covers the placental site, the

so-called decidua serotina, is not thrown off with the mem-

branes, like the decidua vera and reflexa, but remains

attached to the uterine walls, a thin layer of it only being

expelled with the placenta, on which it may be observed.

Duncan 3 entirely dissents from these views, and does not

admit the formation of a new mucous membrane dm-ing the

later months of utero-gestation. He believes that the

greater portion of the decidua is thrown off, but that part

remains, and from this the fresh mucous membrane is

developed. This "-view is similar to that of Spiegelberg, who

holds that the portion of the decidua that is expelled is the

more superficial of the two layers described by Friedlander,

composed chiefly of the epithelial elements, while the deeper

or glandular layer remains attached to the walls of the

> Arch.f. Gyn. B. xi. H. 3.

2 Memoires dc I'Acad. Imp. dc Mid. 1861.

3 Researches in Obstetrics, p. 186 ct seq.
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uterus. From the epitheHum of the glands a new epithelial

layer is rapidly developed after deHvery. Leopold ^ has

shown that the uterine mucous membrane is completely

reformed within six weeks after delivery, and that its re-

generation is sometimes completed as early as the end of

the third week. This theory bears on the well-known Analogy of

analogy of the uterus after deHvery to the stump of an
J/^Vof the

amputated limb; an old simile, principally based on the ^terus^^^_

erroneous theory that the whole muscular tissue of the
ygj.^ to^th'e

uterus was laid bare. This, as we have seen, is not the case, stump of

but the simile so far holds good in that the mucous lining is

deprived of its epithelial covering ; and this fact, together

with the existence of numerous open veins on the interior

of the uterus, readily explains the extreme susceptibility to

septic absorption which forms so peculiar a characteristic of

the puerperal state.

Before we commenced the sttidy of the decidua we had Changes in

traced the impregnated ovum into the uterine cavity, and

described the formation of the blastodermic membrane by

the junction of the cells of the muriform body. We must

now proceed to consider the fiu-ther changes which result in

the development of the foetus, and of the membranes that

surround it. It would be quite out of place in a work of

this kind to enter into the subject of embryology at any

length, and we must therefore be content with such details

as are of importance from a practical point of view.

The blastodermic membrane, which forms a complete Division of

spherical lining to the ovum, between the yelk and the zona l^f^sto-

n • 1 T • 1 • , 1 n
dermic

pellucida, soon divides into two layers, the most external, memln-ane

called the epiblast, and an internal, the hypoblast, and into layers,

between them is subsequently developed a thir^l, known as

the mesoblast. From these three layers are formed the
entire foetus; the epiblast giving origin to the bones,
muscles, and integuments, the nervous system, the serous

membranes, and the amnion ; the hypoblast forming the
mucous membranes and the alimentary canal; and the
mesoblast the circulating system.

Almost immediately after the separation of the blasto- The nrea
dermic membrane into layers, one part of it becomes germli-a-

thickened by the aggregation of cells, and is called the area
' Arcli. f. Gyn. B. xii. H. 2.
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germinativa. This is at first round and then oval in shape,
and in its centre the first trace of the foetus may be detected
in the form of a narrow straight line, the primitive trace.

Surrounding it are some cells more translucent than those of

the rest of the area germinativa, and hence called the area

pellucida (fig. 50). On each side of the primitive trace two

elevated ridges soon arise, the laminoi dorsales, which

gradually unite posteriorly to form a cavity within which

the cerebro-spinal column is subsequently developed. An-

teriorly they join to form the thoracic and abdominal cavities,

inclosing portions of the epiblast, from which the serous

membranes of the body are developed. The minute embryo

thus formed soon curves on itself with its convexity out-

wards, and a distinct thickening is observed at one end,

Fig. SO.

Formation
of the iini-

nion.

DIAGRAM OF AKEA GERMKATtVA, SnoWIXG TUE PRIMITry-E TiUCE AND
AREA PELLUCIDA.

which is subsequently developed into the cephaHc extremity

of the fcetus, while, at its other end, a thickening, less

marked in degree, forms the caudal extremity.

At each of these points, very soon after the formation of

the embryo, two hollow processes may be observed, which

gradually arch over the dorsal siuface of the foetus, until

they meet each other and form a complete envelope to it.

At the ventral surface these processes are separated by the

whole length of the embryo, but they here also gradually

approach each other, and eventually surround what is sub-

sequently the umbilical cord, and blend with the integument

of the foetus at the point of its insertion. In this way is

formed the amnion (fig. 51), consisting of two layers: the
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Fig. 51.

internal, derived from the epiblast, is formed of tesselated

epithelial cells ; the external, arising from the mesoblast, is

formed of cells like those

of young connective tissue.

Before the folds of the am-

nion unite, the free edge of

each is bent outwards and

spreads around the ovum,

immediately within the zona

pellucida, forming a lining

to it, termed by Tm-ner the

sub-zonal membrane, which

is connected with the de-

velopment of the chorion.

The amnion is the most

internal of the membranes

surrounding the foetus, and

will presently be studied

more in detail. It soon be-

comes distended with fluid, the liquor amnii, and as this

increases in amount it separates the amnion more and more
from the foetus.

F:g. 52.

BETEL0P5IENT OF THE AMNION.

Vitelline membrane. 2. Extemallayer
of blastodermic membrane. 3. Inter-
nal layers forming the mnbilical vesi-

cle. 4. Umbilical vessels. 0. Projec-
tions forming amnions. 6. Embryo.
7. Allantois.

1. Exo-chorion. 2. External layer of blostoaermic membrane. 3 Umbilical
vesicle, i. Its vessels. 5. Amnion. C. Embryo. 7. Allantois increasing in size.

During this time the innermost layer of the blastodermic cimnge.s in

membrane or hypoblast is also developing two projections at ^'^^ ''ypo-

either extremity of the foetus, and these gradually approach
each other anteriorly. As the hypoblast is in contact with
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The um-
Lilical

vesicle.

The allan-

tois.

Fig. 53.

the yelk, when these meet they have the eflfect of dividing
the yelk into two portions. One, and the smaller of the
two, forms eventually the intestinal canal of the foetus ; the
other, and much the larger, contains the greater portion of

the yelk, and forms the ephemeral structure known as the
umhilical vesicle, from which the foetus derives most of its-

nourishment during the early stage of its existence. Its

communication with the abdominal cavity of the fcetus is

through the constricted portion at the point of division

called the vitelline duct (fig. 52). An artery and vein, the

omphalo-mesente7'ic, ramify on the vesicle and its duct.

As the amnion increases in size, it

pushes back the umbilical vesical to-

wards the external membrane of the

ovum, between which and the amnion

it lies (fig. 53) ; and when the allantois

is developed, it ceases to be of any use,

and rapidly shrinks and dwindles away.

In most mammals no trace of it can be

found after the fourth month of utero-

gestation ; in some, including the human
female, it is said to exist as a minute

vesicle at the placental end of the

umbilical cord at the full period of

pregnancy. The umbilical vesicle is

filled with a yellowish fluid, containing

many oil and fat globules, similar to the

yelk of an egg.

Somewhere about the twentieth day after conception a

small vesicle is formed toward the caudal extremity of the

foetus, which is called the allantois. It is well developed

and persistent in many of the lower animals, but in man it

is merely a temporary structure, and disappears after it has

fulfilled its functions. Its study, therefore, in the human

race has been a matter of difficulty, and it was long before

we were possessed of any very reliable information regarding

it. There has been some diS"erence of opinion as to its

precise mode of origin. The most generally received opinion

is that it begins as a diverticulum from the lower part of the

intestinal canal. This, at first spherical, rapidly develops

and becomes pyriform in shape, while by a process of con-

AN KMBRYO OP ABOUT
TWKNTy-l'i™ DAYS
LAID OI'EN. (After
Coste.)

a. Chorion, b. Amnion.
c. Cavity of chorion.

d. Umbilical vesicle.

e. Pedicle of allantois.

/. Embryo.
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striction, similar to that which occurs in the vitellus to form

the umbilical vesicle, it becomes divided into two parts,

communicating with each other, the smaller of them being

eventually developed into the urinary bladder. The larger

portion, leaving the abdominal cavity along with the vitel-

Une duct, rapidly grows until it comes into contact with the

most external ovular membrane, the chorion, over the entire

inner surface of which it spreads. In this part vessels soon

develop : namely, the two umbiHcal arteries, derived from

the abdominal aorta, and two umbiHcal veins, one of which

subsequently disappears; these, along with the vitelline duct

Pig. 54.

1. Exo-oliorion. 2. Extemnl layer of tlie blastodermic membrane. 3. AUantois.

4. Umbilical vesicle. 5. Amnion. C. Embryo. 7. Pedicle of allaiitois.

and the pedicle of the allantois, form the umbilical cord.

The main and very important function of the allantois,

therefore, is to carry the foetal vessels up to the inner sur-

face of the sub-zonal membrane. Besides this pui'pose, the

allantois, at a very early period, may receive the excre-

tions of the foetus, and serve as an excrementitious* organ.

According to Cazeaux, scarcely a trace of the allantois can be

seen a few days after its formation. Its lower part or pedicle,

however, long remains distinct, and forms part of the um-
biUcal cord ; and traces of it may be found even in adult life

in the form of the urachus, which is really the dwindled The lu-a-

pedicle, and forms one of the ligaments of the bladder.

Between the chorion and amnion is often found a gela-
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The corps
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vitriforin
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Kecapitu-

lation.

The am-
nion.

tinous fluid, with minute filamentous processes traversing it,

called by Velpeau the corps reticuU, which is not met with
until the allantois comes into contact with the chorion, and
which seems to be formed out of the tissues of that vesicle.

It is analogous to the so-called Wharton's jelly found in the
umbilical cord. When first formed it is highly vascular, but
the vessels entirely disappear after the placenta is formed,
and the remainder of the chorionic villi atrophy. Sometimes
it exists in considerable quantities, and should the chorion

rupture at the end of pregnancy, it may escape and give rise

to an erroneous impression that the liquor amnii has been
discharged.

Before proceeding to consider the foetal envelopes more
at length, it may be useful to recapitulate the structures

already alluded to as forming the ovum. In this we find:

—

1. The embryo itself.

2. A fluid, the liquor amnii, in which it floats.

3. The amnion, a purely foetal membrane surrounding

the embryo, and containing the liquor amnii.

4. The umbilical vesicle, containing the greater portion

of the yelk, serving as a source of nutrition to the early

embryo through the vitelline duct, and on which ramify the

omphalo-mesenteric vessels.

5. The allantois, a vesicle proceeding from the caudal

extremity of the embryo, spreading itself over the interior

of the ovum, and serving as a channel of vascular communi-

cation between the chorion and the foetus, through the

umbilical vessels.

6. An interspace between the outer layer of the ovum

and the amnion, in which is contained the umbilical vesicle

and allantois, and the corps reticule of Velpeau.

7. The outer layer of the ovum, along with the sub-zonal

membrane, forming the chorion and placenta.

Thi amnion is the most internal of the two membranes

surrounding the foetus ; its origin at an early period of foetal

life has already been described. It is a perfectly smooth,

transparent, but tough membrane, continuous with the in-

tegument of the foetus at the insertion of the umbilical cord,

round which it forms a sheath. Soon after it is formed it

becomes distended with a fluid, the liquor amnii, in which

the foetus is suspended and floats. This fluid increases
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graduaUy in quantity, distending the amnion as it does so,

until this is brought into contact with the inner surface of

the chorion, from which it was at first separated by a con-

siderable interspace.

The internal surface of the amnion is smooth and glisten- Struchiro

ing, and on microscopic examination it is found to consist of
anuiioti.

a layer of flattened cells, each containing a large nucleus.

These rest on a stratum of fibrous tissue which gives to the

membrane its toughness, and by which it is attached to the

inner surface of the chorion. It is entirely destitute of

vessels, nerves, and lymphatics. The quantity of the liquor The liquor

amnii varies much at different periods of pregnancy. In the

early months it is relatively greater in amount than the

foetus, which it outweighs. As pregnancy advances, the

weight of the foetus becomes four or five times greater than

that of the liquor amnii, although the actual quantity of

fluid increases during the whole period of gestation. The

amount of fluid varies much in different pregnancies.

Sometimes there* is comparatively little ; while at others the

quantity is immense, reaching several pounds in weight,

greatly distending the uterus, and thus, it may be, producing

difficulty in labour.

At first the liquid is clear and limpid. As pregnancy Its qua-

advances it becomes more turbid and dense, from the ad-

mixture of epithelial debris derived from the cutaneous

surface of the foetus. In some cases, without actual disease,

it may be dark green in colour, and thick and tenacious in

consistency. It has a peculiar heavy odom-, and it consists

chemically of water containing albmnen, with various salts,

principally phosphates and chlorides.

The source of the liquor amnii has been much disputed. Its som-co.

Some maintain that it is derived chiefly from the foetus, a

view sufficiently disproved by the fact that the liquor amnii
continues to increase in amount after the death of the foetus.

Burdach believed that it is secreted by the internal . surface

of the uterus, and arrives in the cavity of the amnion by
transudation through the membrane. Priestley—and this

seems the most probable hypothesis—thinks that it is

secreted by the epithelial cells lining the membrane, which
become distended with fluid, burst, and pour their contents
into the amniotic cavity.

VOL. I.
'

H
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The most obvious use of the liquor amnii is to afford a
fluid medium in which the foetus floats, and so is protected
from the shocks and jars to which it would otherwise be
subjected, and from undue pressure from the uterine walls.

By distending the uterus it saves the uterus from injury,

which the movements of the foetus might otherwise inflict,

and the foetus is thus also enabled to change its position

freely. The facility with which version by external manipu-
lation can be effected depends entirely on the mobility of the
foetus in the fluid which surrounds it. Some have also

supposed that it prevents the foetus, in the early months of

pregnancy, from forming adhesions to the amnion. In labour

it is of great service, by lubricating the passages, but chiefly

by forming, with the membranes, a fluid wedge, which
dilates the circle of the os uteri.

The chorion is the more external of the truly foetal

membranes, although external to it is the decidua, having a

strictly maternal origin. It is a perfectly closed sac, its

external surface, in contact with the decidua, being rough

and shaggy from the development of villi (fig. 53), its

internal smooth and shining. As the ovum passes along the

Fallopian tube it receives, as we have seen, an albuminous

coating, and this, with the zona pellucida, is developed into

a temporary structure, the 'primitive chorion. On its

external surface villous prominences soon appear, which have

no ascertained structme, and which seem to supply the early

ovum with nutriment by endosmotic absorption from the

mucous membrane of the uterus. This primitive chorion,

however, has not been observed in the hmnan subject,

although it may be readily seen in the ova of some of the

lower animals, such as the dog and the rabbit. Some twelve

days after conception, when the blastodermic membrane is

formed, the true chorion appears. This is, in fact, formed by

the epiblast layer of the blastodermic membrane, which

everywhere lines the zona pellucida or primitive chorion,

and, by pressure, causes its absorption and disappearance.

On the surface of the true chorion thus formed, which is

now the external envelope of the ovum, villi soon appear.

These villi are hollow projections like the fingers of a

glove, which are raised up from the surfiice of the chorion

(the hollows looking into the chorionic cavity), and they
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cover the whole external surface of the ovum, giving it the

peculiar shaggy appearance observed in early abortions.

They push themselves into the substance of the decidua,

with which they soon become so firmly united that they

cannot be separated without laceration. At first they are
^J'^^^^''^^^^

absolutely non-vascular, but soon the allantois, previously ^J^^
'

described, reaches the inner surface of the chorion, and

spreads itself over the whole of it. Each villus now receives

a separate artery and vein, the former giving a branch to

each of the subdivisions into which the villus divides. These

vessels are encased in a fine sheath of the allantois which

enters the villus along with them and forms a lining to it,

described by some as the endo-chorion ; the external epithe-

lial membrane of the villus, derived from the epiblast layer

of the blastodermic membrane, being called the exo-chorion.

The artery and vein lie side by side in the centre of the

villus, and anastomose at its extremity; each villus thus

having a separate circulation.

As soon as the union of the allantois with the chorion Growth

has been effected, the villi grow very rapidly, give off pj'yofuie

branches, which, in their ..turn, give off secondary branches, villi,

and so form root-like processes of great complexity. In the

early months of gestation they exist equally over the whole

surface of the ovum. As pregnancy advances, however,

those which are in contact with the decidua reflexa shrivel

up, and by the end of the second month disappear, being-

no longer required for the nutrition of the ovum. The
chorion and decidua thus come in to close contact, being

united together by fibrous shreds, which, on microscopic

examination, are found to consist of the atrophied villi. A
certain nimiber of villi, viz. those which are in contact with
the decidua serotina, instead of dwindling away increase

greatly in size, and eventually develop into the organ by
which the foetus is nourished—the 'placenta.

This important organ serves the pmpose of supplying Yovm of

nutriment to, and aerating the blood of, the foetus, and on pla-

its integrity the existence of the foetus depends. It is met .I'lii.iial"

' with in all mammals, but is very different in form and
arrangement in different classes. Thus, in the sow, mare,
and in the cetacea, it is diffused over the whole interior of
the uterus

; in the rmninants, it is divided into a number of

H 2
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separate small masses, scattered here and there over the
uterine walls ; while in the carnivora and elephant, it forms
a zone or belt round the uterine cavity. In the human race,

as well as in rodentia, insectivora, etc., the placenta is in the
form of a circular mass, attached generally to some part of

the uterus near the orifices of one Fallopian tube; but it

may be situated anywhere in the uterine cavity, even over

the internal os uteri. As it is expelled after delivery with

the foetal membranes attached to it, and as the aperture in

these corresponds to the os uteri, we can generally determine

pretty accurately the situation in which the placenta was

placed by examining them after expulsion. The maternal

surface of the placenta is somewhat convex, the foetal concave.

Its size varies greatly in different cases, and it is usually

largest when the child is big, but not necessarily so. Its

average diameter is from 6 to 8 inches, its weight from

18 to 24 oz., but in exceptional cases it has been found to

weigh several pounds. Abnormalities of form are not very

rare. Thus, the placenta has been found to be divided into

distinct parts, a form said by Professor Turner to be normal

in certain genera of monkeys ; or smaller supplementary

placentae (placentce succentarioi) may exist round a central

mass. These variations of shape are only of importance in

consequence of a risk of part of the detached placenta being

left in the uterus after delivery, and giving rise to septicaemia

or secondary haemorrhage.

The foetal membranes cover the whole foetal surface of

the placenta, being reflected from its edges so as to line the

uterine cavity, and being expelled with it after delivery.

They also leave it at the insertion of the cord, to which they

form a sheath. The cord is generally attached near the

centre of the placenta, and from its insertion the umbilical

vessels may be seen dividing and radiating over the whole

foetal surface.

The maternal surface is rough and divided by numerous

sulci, which are best seen if the placenta is rendered convex,

so as to resemble its condition when attached to the uterus.

A careful examination shows that a delicate membrane covers

the entire maternal surface, unites the sulci together, and

dips down between them. This is, in fact, the cellular layer

of the decidua serotina, which is separated and expelled with
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the placenta, the deeper layer remaining attached to the uterus.

Niunerous small openings may be seen on the surface, which

are the apertm-es of the veins torn off from the uterus, as

also those of some arteries, which, after taking several sharp

turns, open suddenly into the substance of the organ.

As regards the minute structure of the placenta, it is Miuuto
^

certain that it consists essentially of two distinct portions,
thl'plu-

one fcetal, consisting of the gi-eatly hypertrophied chorion conta.

villi, with their contained vessels, which carry the foetal

blood so as to bring it into intimate relation with the mater-

nal blood, and thus admit of the necessary changes occurring

in it connected with the nutrition of the fostus ; and the other

maternal, formed out of the decidua serotina and the

maternal bloodvessels. These two portions are in the human

female so intimately blended as to form the single deciduous

organ which is thrown off after delivery. These main facts

are admitted by all, but considerable differences of opinion

still exist among anatomists as to the precise arrangement of

these parts. In the following sketch of the subject I shall

describe the views most generally entertained, merely briefly

indicating the points which are contested by various author-

ities.

The foetal portion of the placenta consists essentially of Foctnl por-

the ultimate ramifications of the chorion villi, which may be
pi^'^^^'jlfa'"

seen on microscopic examination in the form of club-shaped

digitations, which are given off at every possible angle from

the stem of a parent trunk, just like the branches of a plant.

Within the transparent walls of the villi the capillary tubes

of the contained vessels may be seen lying, distended with

blood, and presenting an appearance not unlike loops of

small intestine. The capillaries are the terminal ramifica-

tions of the imibilical arteries and veins, which, after reach-

ing the site of the placenta, di\dde and subdivide until they

at last form an immense number of minute capillary vessels,

with their convexities looking towards the maternal portion

of the placenta, each terminal loop being contained in one of

the digitations of the chorion villi. Each arterial twig is

accompanied by a corresponding venous branch, which unites

with it to form the terminal arch or loop (fig. 55). The
foetal blood is carried through these arterial twigs to the
villi, where it comes into intimate contact with the maternal
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blood, in consequence of the anatomical arrangements
presently to be described ; but the two do not directly mix,

as the older physiologists believed, for none of the maternal

blood escapes when the umbilical cord is cut, nor can the

minutest injections through the foetal vessels be made to

pass into the maternal vascular system, or vice versa. In

addition to the looped terminations of the umbilical vessels,

Farre and Schroeder van der Kolk have described another

set of capillary vessels in connection with each villus (fig.

Fig. 55.

1 a

PLAt-ESTAL VILLUS, GHEATLY MAGjnFIED. (After Jouliu.)

1 2. Placeutal vessels, forming terminal loops. 3. Chorion tissue, formiug external
' " walls of villus. 4. Tissue sm-rouuding vessels.

56). This consists of a very iine network covering each

villus, and very different in appearance from the convoluted

vessels lying in its interior, which are the only ones which

have been usually described. Dr. Fan-e believes that these

vessels only exist in the early months of pregnancy, and that

they disappear as pregnancy advances. Priestley • suggests

that they may not be vessels at all, but lymphatics, which

may possibly absorb nutrient material from tlie mother's

blood, and throw it into the foetal vascular system. The

' The Gravid liter tin, p. 52.
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existence of lymphatics, or nerves, in the placenta, however

has never been demonstrated, and they are believed not to

exist.
Fig. 56.

a. Terminal villus of fffital tuft, minutely injected, b. Its nucleated non-

vascular sheath. (After Farrc.)

As generally described, the maternal portion of the Maternal
o

. . r 1 ^ -i.
portion ot

placenta consists of large cavities, or of a single large cavity, ^he pla-

eeutii.

Fig. 57.

which contain the maternal blood, and into which the villi of

the chorion penetrate (fig. 57). Into this maternal part of
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the viscus the curling arteries of the uterus pour' their
blood, which is collected from it by the uterine sinuses. The
villi of the chorion, therefore, are suspended in a sac filled
with maternal blood, which penetrates freely between them,
and with which they are brought into very intimate contact.
Dr. John Reid believed that only the delicate internal lining
of the maternal vessels entered the substance of the placenta,
to form the sac just spoken of. Into this the villi project,
pushing before them the membrane forming the limiting
wall of the placental sinuses, each of them in this way
receiving an investment, just as the fingers cf a hand are
covered by a glove (fig. 58).

Pig. 58.
I-ig^ g9_

DIAGRAM ILLUSTRATING THE MODE IX WHICH
A PLACEXTAL VILLUS DERIVES A COVEH-
3\(f PROM THE VASCULAIt SYSTEM OF THE
MOTHER. (After Priestley.)

«. Villus having three terminal digitations
projecting into b. Cavity of the mother's
vessel. 0. Dotted Unes representing coat of
vessel.

THE EXTREMITY OP A PLACENTAL
VTLLUS. (After Goodsir.)

n. External membrane of villus

(the lining membrane of vas-
cular sj'stem of Weber).

i. External cells of villus derived
from decidua.

c. (•. Nuclei of ditto.

li. The space between thematernai
and foetal portions of villus.

e. its internal membrane.
/. Its internal cells.

<j. The loop of nmbilical vessels.

Schroeder van der Kolk and Goodsir (fig. 59) were of

opinion that not only were the maternal bloodvessels con-

tinued into the substance of the placenta, but also the pro-

cesses of the decidua, which accompanied the vessels and

were prolonged over each villus, so as to separate it from the

limiting membrane of the maternal sinuses. Each Aallus

would thus be covered by two layers of fine tissue, one from

the internal lining membrane of the maternal bloodvessels,

the other from the epithelial cells of the decidua.

Turner, whose valuable researches on the comparative

anatomy of the placenta have thrown much light on its

structure, points out that the placentte of all animals are

formed on the same fundamental type,' in which the fa'tal

' Introductio7i to Human Anatomi/, part 2,



Chap. L] CONCErTION AND GENERATION. 1^0

portion consists of a smooth, plane-surfaced vascular mem-

brane, covered with pavement epithelimn, which is brought

into contact with the maternal portion, consistmg of a

smooth, plane-surfaced vascular membrane, covered with

columnar epithehinn. The foetal capillaries are separated

from the maternal capillaries only by two opposed layers of

epitheUimi. In various animals the placentae are more or

less speciaHsed from the generalised form, in some to a much

greater extent than others. In the human placenta the

maternal vessels have lost their normal cylindrical form, and are

dilated into a system of freely intercommunicating placental

sinuses, which are, in fact, maternal capillaries enormously

enlarged, with thek walls so expanded and thinned out

that they cannot be recognised as a distinct layer limiting

the sinus. Each foetal chorion villus projecting into these

sinuses is covered with a layer of cells distinct from those of

the epithehal layer of the villus, and readily stripped from

it. These are maternal in their origin, and are derived from

the decidua, which sends prolongations of its tissue into the

placenta. These cells, he believes, form a secreting epithelium

which separates from the maternal blood a secretion for the

nourishment of the foetus, which is, in its turn, absorbed by

the villi of the chorion.

A view not very dissimilar to this has been advanced by Theory of

Professor Ercolani of Bologna, who maintains that the ma-

ternal portion of the placenta is a new formation, strictly

glandular, and not vascular, in its structure. It is formed, he

thinks, by the submucous connective tissue of the decidua

serotina, and it dips down into the placenta and forms a

sheath to each of the chorion vilK, which it separates from

the maternal blood. This new glandular structure he de-

scribes as secreting a fluid, termed the ' uterine milk,' wliich

is absorbed by the villi of the chorion, just as the mother's

milk is absorbed by the villi of the intestines, and it is with

this fluid alone that the chorion villi are In direct contact.

The sheath thus formed to each villus is doubtless analagous

to the layer of cells which Groodsfr described as encasing

each villus, but is attributed to a new structure formed after

conception.

The existence of the maternal sinus system in t^he.

placenta is altogether denied by anatomists of eminence
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Thvnvy of whose views are worthy of careful consideration. Prominent
Braxton

, . „ tx. , , -i i

Hicks. amongst these is Braxton Hicks,' who has written an elaborate

paper on the subject. He holds that there is no evidence to

prove that the maternal blood is poured out into a cavity in

which the chorion villi float, and he believes that the curling

arteries, instead of entering the so-called maternal portion

of the placenta, terminate in the decidua serotina. The
hypertrophied chorion villi at the site of the placenta are

firmly attached to the decidual surface, into which their tips

are imbedded. The line of junction between the decidua

reflexa and serotina forms a circumferential margin to, and

limits, the placenta. The arrangement of the foetal portion

of the placenta on this view is very similar to that generally

described, but the villi are not surrounded by maternal blood

at all, and nothing exists between them, unless it be a small

quantity of serous fluid. The change in the foetal blood is

effected by endosmosis, and Hicks suggests that the follicles

of the decidua may secrete a fluid, which is poured into the

intervillous spaces for absorption by the villi.

It will thus be seen that anatomists of repute are still

undecided as to important points in the minute anatomy of

the placenta, which fiu'ther investigation will doubtless clear

up. The main functions ofthe organ are, however, sufficiently

iMinctioiiK clear. During the entire period of its existence it fills the im-
of tlic pki- poj-^r^j^j^ ofgce of "both stomach and lungs to the foetus. What-
I'l.'llUl. ^ °

1 T 1 1 T

ever view of the arrangement of the maternal bloodvessels

be taken, it is certain that the foetal blood' is propelled by

the pulsations of the foetal heart into the numberless vilH of

the chorion, where it is brought into very intimate relation

with the mother's blood, gives off its carbonic acid, absorbs

oxygen, and passes back to the foetus, through the umbilical

vein, in a fit state for circulation. The mode of respu-ation,

therefore, in the foetus is analagous to that in fishes, the

chorion villi representing the gills, the maternal blood the

water in which they float. Nutrition is also effected in the

organ, and, by absorption tlirough the chorion villi, the

pabulum for the nourishment of the foetus is taken up. It

also probably serves as an emunctory for the products of ex-

cretion in the foetus. Picard found that the blood in the

placenta contained an appreciably larger quantity of urea

' Obst. Trans, vol. xiv.
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than that in other parts of the body, this urea probably being

derived from the foetus. Claude Bernard also attributed to

it a glycogenic function,' supposing it to take the place of

the foetal liver until that organ was sufficiently developed.

Finally, we find that the temporary character of the I)c|onc-

placenta is indicated by certain degenerative changes, which ^^'^^^^

take place in it previous to expulsion. These consist chiefly

in the deposit of calcareous patches on its uterine surface,

and in fatty degeneration of the villi, and of the decidual

layer between the placenta and the uterus. If this degenera-

tion be carried to excess, as is not unfrequently the case,

the foetus may perish from a want of a sufficient number of

healthy villi through which its respiration and nutrition may

be effected.

The umbilical cord is the channel of communication Uin1)ilical

between the fostus and placenta, being attached to the former ^
'

at the iimbihcus, to the latter generally near its centre, but

sometimes, as in the battledore placenta, at its edge. It

varies much in length, measuring on an average from 18 to

24 inches, but in exceptional cases being found as long as 50

or 60, and as short as 5 or 6 inches.

When fully formed it consists of an external membran-

ous layer formed of the amnion, two umbiUcal arteries, one

umbilical vein, and a considerable quantity of transparent

gelatinous substance surrounding the vessels, called Wharton's

jelly, which is contained in a fine network of fibres, and is

formed out of the tissue of the allantois. At an early period

of pregnancy, in addition to these structm-es, the cord con-

tains the pedicle of the umbiHcal vesicle, with the omphalo-

mesenteric vessels ramifying on it, and two umbiHcal veins,

one of which soon atrophies and disappears. No nerves or

lymphatics have been satisfactorily demonstrated in the cord,

although such have been described as existing. The vessels Courso of

of the cord are at first straight in thek com-se, but shortly
^,^3^.^}^

they become greatly twisted, the arteries being external to

the vein, and in nine cases out of ten the twist is from left

to right. Various explanations have been given of this

peculiarity, none of them entirely satisfactory. Tyler Smith
attributed it to the movements of the foetus twisting the
cord, its attachment to the placenta being a fixed point ; this

' Acad, dcs Sciences, April 1859.
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would not, however, account for the frequency with which
the spiral turns occur in one direction. Mr. John Simpson
attributed it to the greater pressure of the blood through
the right hypogastric artery, on account of that vessel having

a more direct relation to the aorta than the left. The um-
bilical arteries give off no branches, and the vein contains no

valves, nor can any vasa vasorum be detected in their coats

after they have left the umbiUcus. The umbilical arteries

increase in size after they leave the cord, to divide on the

surface of the placenta. This is the only example in the

body in which arteries are larger near their terminations thaia

their origin, and the object of this arrangement is probably

to effect a retardation of the current of the blood distributed

to the placenta. The tortuous course of the vein probably

compensates for the absence of valves, and moderates the

Knot-s ill flow of blood through it. Distinct knots are not unfrequently
the cord,

observed in the cord, but they rarely have the effect of

obstructing the circulation through it. They no doubt form

when the foetus is very small. They may sometimes also be

produced in labour by the child being propelled through a

coil of the cord lying circularly round the os uteri. The so-

called false knots are merely accidental nodosities due to local

enlargements of the vessels.
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CHAPTER II.

THE ANATOMY AND PHYSIOLOGY OF THE FCETCJS.

It is ob\^ously impossible to attempt anything like a full

account of the development of the various foetal structures,

or of their growth dm-ing intra-uterine life. To do so would

lead us far beyond the scope of this work, and would involve

a study of complex details only suitable in a treatise on

embryology. It is of importance, however, that the prac-

titioner should have it in his power to determine approxi-

mately the age of the foetus in abortions or premature labours,

and for this purpose it is necessary to describe briefly the

appearance of the foetus at various stages of its growth.

1st Month.—The foetus in the first month of gestation is a Appcir-

minute gelatinous and semi-transparent mass, of a greyish

colour, in which no definite structure can be made out, and in various

which no head or extremities can be seen. It is rarely to be ^/"^'r''
°^

devolop-
detected in abortions, being lost in surrounding blood-clots, ment.

In the few examples which have been carefully examined it

did not measure more than a Kne in length. It is, however,

already surrounded by the amnion, and the pedicle of the um-
bilical vesicle can be traced into the unclosed abdominal cavity.

2nd Month.—The embryo becomes more distinctly appar-
ent, and is curved on itself, weighing about 62 grains, and
measuring 6 to 8 lines in length. The head and extremities are

distinctly visible—the latter in the form of rudimentary projec-
tions from the body. The eyes are to be seen as small black
spots on the side of the head. The spinal column is divided
into separate vertebrse. The independent circulatory system
of the foetus is now beginning to form, the heart consisting of
only one ventricle and one auricle, from the former of which
both the aorta and pulmonary arteries arise. On either side
of the vertebral column, reaching from the heart to the
pelvis, are two large glandular structures, the corpora Wolffi,-
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ania, which consists of a series of convoluted tubes opening
into an excretory duct, running along their external borders,

and connected below with the common cloaca of the genito-

urinary and digestive tracts. They seem to act as secreting

glands, and fulfil the functions of the kidneys before these

are formed. Towards the end of the second month they

atrophy and disappear, and the only trace of them in the

foetus at term is to be found in the parovarium lying between

the folds of the broad ligaments. At this stage of develop-

ment there are met with in the human embryo, as in that

of all mammals, four transverse fissures opening into the

pharynx, which are analogous to the permanent branchiae of

fishes. Their vascular supply is also similar, as the aorta at

this time gives off four branches on each side, each of which

forms a branchial arch, and these afterwards unite to form

the descending aorta. By the end of the sixth week these,

as well as the transverse fissures to which they are distributed,

disappear. By the end of the second month the kidneys and

suprarenal capsules are forming, and the single ventricle is

divided into two by the growth of the inter-ventricular

septum. The umbilical cord is quite straight, and is inserted

into the lower part of the abdomen. Centres of ossification

are showing themselves in the inferior maxillary bones and

the clavicle.

Srd Month.—The embryo weighs from 70to300grains,and

measvures from 2^ to 3^ inches in length. The forearm is well

formed, and the first traces of the fingers can be made out.

The head is large in proportion to the rest of the body, and

the eyes are prominent. The umbilical vesicle and allantois

have disappeared, the greater portion of the chorion villi

have atrophied, and the placenta is distinctly formed.

4th Month.—The weight is from 4 to 6 oz., and the

length about 6 inches. The convolutions of the brain are

beginning to develop. The sex of the child can now be

ascertained on inspection. The muscles are sufficiently

formed to produce distinct movements of the limbs. Ossifica-

tion is extending, and can be traced in the occipital and

frontal bones, and in the mastoid processes. The sexual

organs are differentiated.

5th Month.—Weight about 10 oz. Length, 9 or 10

inches. Hair is observed covering the head, which forms



Chap. II.] ANATOMY AND THYSIOLOGY OF THE FffiTUS. Ill

about one third of the length of the whole foetus. The nails

are beginning to form, and ossification has commenced in the

ischium.

m Month.—Weight about 1 lb. Length, 11 to 121

inches. The hair is darker. The eyelids are closed, and the

membrana pupillaris exists ;
eyelashes have now been formed.

Some fat is deposited under the skin. The testicles are still

m the abdominal cavity. The clitoris is prominent. The

pubic bones have begun to ossify.

7th Month.—Weight, from 3 to 4 lbs. Length, 13 to

15 inches. The skin is covered with unctuous, sebaceous

matter, and there is a more considerable deposit of subcuta-

neous fat. The eyelids are open. The testicles have de-

scended into the scrotum.

8th Month.—Weight, from 4 to 5 lbs. Length, 16 to 18

inches, and the foetus seems now to grow in thickness rather

than in length. The nails are completely developed. The

membrana pupillaris has disappeared.

At the completion of pregnancy the foetus weighs on an Frptus at

average 6^ lbs., and measures about 20 inches in length.

These averages are, however, liable to great variation. Re-

markable histories are given by many writers of foetuses of

extraordinary weight, which have been probably greatly

exaggerated. Out of 3,000 children delivered under the care

of Cazeaux at various charities, one only weighed 10 lbs.

There are, however, several carefully recorded instances of

weight far exceeding this: but they are undoubtedly much
more uncommon than is generally supposed. Dr. Eams-
botham mentions a foetus weighing 16^ lbs.; Cazeaux tells us

of one which he dehvered by turning which weighed 18 lbs.,

and measured 2 feet 1^ inches, and the birth of one weigh-
ing 21 lbs. has been recently recorded.' Such overgrown
children are almost invariably stillborn.^

' Brit. Med. Joiirn. Feb. 1, 1879.

* Probably the largest foetus on record was that of Mrs. Captain Bates, the
Nova Scotia giantess, a woman of 7 ft. 9 in., whose husband is also of gigantic
build, reaching 7 ft. 7 in. in height. This child, born in Ohio, was their
second, and was lost in its birth, as no forceps coiild be procured of sufficient

size to grasp the head. Tlic fcetus weighed 232 lbs., and was 30 in. in length.
Their first infant weighed 19 lbs. We have liad children born in this city
(Philadelphia) at maturity and live that weighed but one poiuid. The well-
remembered 'Pineus baby ' weighed a pound and an ounce.—Harris, note to
3rd American edition.



112 PREGNANCY. [Paet II.

The average size of male children at birth, as in after-life,

is somewhat greater than that of female. Thus Simpson^
found that out of 100 cases the male children averaged 10 oz.

more in weight than the female, and half an inch more in

length. A new-born child at term is generally covered to a

greater or less extent with a greasy, unctuous material, the
Vernix vernix caseosa, which is formed of epithehal scales and the
i.ibcofea.

secretion of the sebaceous glands, and which is said to be of

use in labour by lubricating the surface of the child. The
head is generally covered with long dark hair, which fre-

quently falls off or changes in colour shortly after birth.

Dr. Wiltshire ^ has called attention to an old observation, that

the eyes of all new-born children are of a peculiar dark steel-

grey colour,, and that they do not acquire their permanent

tint until some time after birth. The umbilical cord is gener-

ally inserted below the centre of the body.

Anatomy The most important part of the foetus from an obstetrical

ftEtlnicad
poii'^t of view is the head, which requires a separate study,

* as it is the usual presenting part, and the facihty of the

labour depends on its accurate adaptation to the maternal

passages.

The chief anatomical peculiarity of interest, in the head

of the foetus at term, is that the bones of the skull, especially

of its vertex—which, in the vast majority of cases, has to pass

first through the pelvis— are not firmly ossified as in adult

life, but are joined loosely together by membrane or cartilage.

The result of this is, that the skull is capable of being

moulded and altered in form to a very considerable extent by

the pressure to wliich it is subjected, and thus its passage

through the pelvis is very greatly facilitated. This, however,

is chiefly the case with the cranium proper, the bones of the

face and of the base of the skull being more firmly united.

By this means the delicate structures at the base of the brain

are protected from pressure while the change of form which

the skull undergoes diuring labour implicates a portion of the

skull where pressure on the cranial contents is least likely to

he injurious.

The divisions between the hones of the cranium are

further of obstetric importance in enabling us to detect

the precise position of the head during labour, and an

' Selected Obst. WorJcs, p. 327. ^ Lanai, February 11, 1871.
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Fig. 60.

AKTEIilOH AXD rOSTERIOn
rONTAUELLES.

accurate knowledge of them is therefore essential to the

obstetrician.

We talk of them as sutures and fontanelles : the former

being the hnes of junction between the separate bones, which

overlap each other to a greater or less extent during labour

;

the latter membranous inter-

spaces where the sutures join

each other.

The principal sutures are :

1st. The sagittal, which separ-

ates the two parietal bones, and

extends longitudinally back-

wards along the vertex of the

head. 2nd. The frontal, which

is a continuation of the sagittal,

and divides the two halves of

the frontal bone, at this time

separate from each other. 3rd.

The coronal, which separates

the frontal from the parietal

bones, and extends from the squamous portion of the temporal

bone across the head to a corresponding point on the op-

posite side ; and 4th, the lambdoidal, which receives its name
from its resemblance to the

Greek letter A, and separates

the occipital from the parietal

bones on either side. The fon-

tanelles (fig. 60) are the mem-
branous interspaces Avhere the

sutures join—the anterior and

larger being lozenge-shaped, and
formed by the junction of the

frontal, sagittal, and two halves

of the coronal sutures. It will

be well to note that there are,

therefore, four lines of sutures
running into it, and four angles, of which the anterior,
formed by the frontal suture, is most elongated and well
marked. The posterior fontanelle (fig. 61) is formed by
the junction of the sagittal suture with the two legs of
the lambdoidal. It is, therefore, triangular in shape, with

VOL. I. I

Fig. Gl.

l!I-rAHIKTAL DIAMETER, .SAGITTAL AXD
LAMBDOIDAL SUTDRES, WITH TOSiTE-
mOR FONTANELLE.

The
sutures

and fon-

tiinelles.
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The dia-

itio.tevs of

the fcetal

skull.

three lines of suture entering it in three angles, and is much
smaller than the anterior fontanelle, forming merely a de-

pression into which the tip of the finger can be placed, while

the latter is a hollow as big as a shilling, or even larger. As
it is the posterior fontanelle which is generally lowest, and

the one most commonly felt during labour, it is important for

the student to familiarise himself with it, and he should lose

no opportunity of studying the sensations imparted to the

finger by the sutures and fontanelles in the head of the child

after birth.

understanding the mechanism of

the measiurements of the foetal

the purpose of

L, we must study

•in relation to the
Fig. 62.

Alteration

of (lia-

iii('t(;rs l)y

compres-
sion and

For

laboxu-,

head

cavity through which it

has to pass. They are

taken from corresponding

points opposite to each

other, and are known as

the diameters of the skull

(fig. 62). Those of most

importance are: 1st.

The occipito - mental,

from the occipital protu-

berance to the point of

the chin, 5-25'' to 5-50".

2nd. The occipito-fron-

tal, from the occiput to

the centre of the forehead, 4-50" to 5". 3rd. The suh-

occipito-bregmatic, from a point midway between the occi-

pital protuberance and the margin of the foramen magnum

to the centre of the anterior fontanelle, 3-25". 4th. The

cervico-bregmatic, from the anterior margin of the foramen

magnum to the centre of the anterior fontanelle, 3-75".

5th. Traoisverse or bi-parietal, between the parietal pro-

tuberances, 3-75'' to 4". 6th. BUemporal, between the

ears, 3'50". 7th. Fronto-mental, from the apex of the fore-

head to the chin, 3-25".

The length of these respective diameters, as given by

different writers, differs considerably—a fact to be explained

by the measurements having been taken at different times

;

by some just after birth, when the head was altered in shape

1 &2.
3 &4.
6 & 6.

7 & 8.

Occipito- frontal diameter.

Occipito-mciital.

Cervico-bi'eg-inatic.

Fronto-mental.
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by the moulding it had undergone ;
by others when this had ^'^^^^''S

either been sHght, or after the head had recovered its normal i^,,ouf.

shape. The above measurements may be taken as the aver-

age of those of the normally shaped head, and it is to be noted

that the first two are most apt to be modified during labour.

The amount of compression and moulding to which the head

may be subjected, without proving fatal to the foetus, is not

certainly known, but it is doubtless very considerable. Some

interesting examples of the extent to which the head may be

altered in shape in difficult labours have been given by

Barnes,' who has shown by tracings of the shape of the

head taken immediately after deKvery, that in protracted

labour the occipito-mental and occipito-frontal diameters

may be increased more than an inch in length, while

lateral compression may diminish the bi-parietal diameter

to the same length as the inter-auricular. The foital head

is moveable on the vertical column to the extent of a quarter

of a circle; and it seems probable that the laxity of the

ligaments admits with impunity a greater circular movement ,

than would be possible in the adult.

On taking the average of a large mmiber of measure- Influence

ments, it is found that the heads of male children are larger
race' ot^"

and more firmly ossified than those of females, the former the foetal

averaging about half an inch more in circumference. Sir

James Simpson attributed great importance to this fact, and

believed that it was sufficient to account for the larger pro-

portion of still-births in male than in female children, as well

as for the greater difficulty of labour and the increased mater-

nal mortality that are found to attend on male births. His
well-known paper on this subject, which has given rise to

much controversy, is full of the most elaborate details,

and so great did he believe the foetal influence to be, that he
calcidated that between the years 1834 and 1837 there were
lost in G-reat Britain, as a consequence of the slightly lai-ger

size of the male than of the female head at birth, about
50,000 lives, including those of about 46,000 or 47,000
infants, and of between 3,000 and 4,000 mothers who died
in childbed.2 It is probable that race and other conditions,
such as civilisation and intellectual culture, have considerable
influence on the size of the foetal skull, but we are not

' Obst. Trans, vol. vii. J Selected Obst. Worh, p. 363.

I 2
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Position of
the foetus

in Titero.

Changes
of foetal

position

during
preg-

nancy.

in possession of sufBciently accurate data to justify any very
positive opinion on these points.

In the very large majority of cases the foetus lies in utero
with head downwards, and is so placed as to be adapted
in the most convenient way to the cavity in which it is

placed. The uterine cavity is most roomy at the fundus, and
narrowest at the cervix, and the greatest bulk of the foetus is

at the breech, so that the largest part of the child usually

lies in the part of the uterus best adapted to contain it. The
various parts of the child's body are further so placed, in re-

gard to each other, as to take iip the least possible amount of

space. (See frontispiece.) The body is bent so that the

spine is curved with its convexity outwards, this curvature

existing from the earliest period of development ; the chin is

flexed on the sternum ; the forearms are flexed on the arms,

and lie close together on the front of the chest ; the legs are

flexed on the thighs, and the thighs drawn up on the

abdomen ; the feet are drawn up towards the legs ; the

umbilical cord is generally placed out of reach of injm-ious

pressure, in the space between the arms and the thighs.

Variations from this attitude, however, are not uncommon,

and are not, as a rule, of much consequence. Although the

cranial presentations are much the most common, averaging

96 out of every 100 cases, other presentations are by no

means rare, the next most frequent being either that of the

breech, in which the long diameter of the child lies in

the long diameter of the uterine cavity, or some variety of

transverse presentation, in which the long diameter of the

foetus lies obliquely across the uterus, and no longer corre-

sponds to its longitudinal axis.

It was long believed that the head presentation was only

assumed towards the end ofpregnancy, when it was supposed to

be produced by a sudden movement on the part of the foetus,

known as the culbute. It is now well known that, in the large

majority of cases, the head is lowest during all the latter part

of pregnancy, although changes in position are more com-

mon than is generally believed to be the case, and presen-

tation of parts other than the head is much more frequent in

premature labour than in delivery at term. In evidence of

the last statement, Churchill says that in labour at the

seventh month the head presents only 83 times out of
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100 when the child is living, and that as many as 53 per

cent, of the presentations are preternatural when the child is

still-born. The frequency with which the foetus changes

its position before delivery has been made the subject of

investigation by various German obstetricians, and the fact

can be readily ascertained by examination. Valenta ' found

that out of nearly 1,000 cases, carefully and frequently

examined by him, in 57*6 per cent, the presentation under-

went no change in the latter months of pregnancy, but in the

remaining 42*4 per cent, a change could be readily detected.

Fig. 63.

MODE OP ASCEnT.^UfKG THE POSITION OF THE FCETUS BY PALPATION.

These alterations were found to be most frequent in multipara?,
and the tendency was for abnormal presentations to alter into
normal ones. Thus it was common for transverse presenta-
tions to alter longitudinally, and but rare for breech pre-
sentations to change into head. The ease with which these
changes are effected no doubt depends, in a considerable
degree, on the laxity of the uterine parietes, and on the »
greater quantity of amniotic fluid, by both of which the free
mobiUty of the fojtus is favoured.

The facihty with which the position of the fcetus in utero Detection
can be ascertained by abdominal palpation has not been "^^'^^'''^

generally appreciated in obstetric works, and yet, by a little E.ni" ll
' Mon.f. Gcburt. 1866.

palpation.
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practice, it is easy to make it out. Much information of

importance can be gained in this way, and it is quite

possible, under favourable circumstances, to alter abnormal
presentations before labour has begun. For the purpose of

making this examination, the patient should lie at the edge

of the bed, with her shoulders slightly raised, and the abdo-

men uncovered. The first observation to make is to see if

the longitudinal axis of the uterine tumour corresponds with

that of the mother's abdomen ; if it does, the presentation

must be either a head or a breech. By spreading the hands

over the uterus (fig. 63) a greater sense of resistance can be

felt, in most cases, on one side than on the other, corre-

sponding to the back of the child. By striking the tips of the

fingers suddenly inwards at the fundus, the hard breech can

generally be made out, or the head still more easily, if the

breech be downwards. When the uterine walls are imusually

lax, it is often possible to feel the limbs of the child. These

observations can be generally corroborated by auscultation,

for in head presentations the foetal heart can usually be

heard below the umbilicus, and in breech cases above it.

Transverse presentations can even more easily be made out

by abdominal palpation. Here the long axis of the uterine

tumour does not correspond with the long axis of the

mother's abdomen, but lies obliquely across it. By palpation

the rounded mass of the head can be easily felt in one of the

mother's flanks, and the breech in the other, while the foetal

heart is heard pulsating nearer to the side at which the head

is detected.

Explana- - The reason why the head presents so frequently has been

^'"'itfn of
subject of much discussion. The oldest theory

the fffiUis was, that the head lay over the os uteri as the result of

in utero. gravitation, and the influence of gi'avity, although contested

by many obstetricians, prominent among whom were Dubois

and Simpson, has been insisted upon as the chief cause by

others. Dr. Duncan being one of the most strenuous advocates

of this view. The objections urged against the gravitation

theory were drawn partly from the result of experiments,

and partly from the frequency with which abnormal presen-

tations occur in premature labours, when the action of

gravity cannot be supposed to be suspended. The experi-

ments made by Dubois went to show, that when the fo?tus



Chap. II.] ANATOMY AND THYSIOLOGY OF THE FCETUS. 119

was suspended in water gravitation caused the shoulders, and

not the head, to fall lowest. He, therefore, advanced the

hypothesis that the position of the foetus was due to in-

stinctive movements, which it made to adapt itself to the

most comfortable position in which it could he. It need

only be remarked that there is not the slightest evidence of

the foetus possessing any such power. Simpson proposed a

theory which was much more plausible. He assumed that

the fcetal position was due to reflex movements produced by

physical irritations to which the cutaneous smrface of the

fcetus is subjected from changes of the mother's position,

DIAGBAJl ILLUSTRATLS'O THE EFFECT OP QRAVITV ON THE FCETUS. (After Duilcan.)

a, b, is parallel to the axis of the pregnant utenis and pelvic brim, c, <J, e, is a perpendicular

line, e, the centre of gravity of the foetus, d, the centre of flotation.

uterine contractions, and the like. The absence of these move-

ments, in the case of the death of the foetus, would readily

explain the frequency of mal-presentations under such cir-

cumstances. The obvious objection to this theory, complete

as it seems to be, is the absence of any proof that such

constant extensive reflex movements really do occur in utero.

Dr. Duncan has very conclusively disposed of the principal

objections which have been raised against the influence of

gravitation, and, when an obvious explanation of so simple a

kind exists, it seems useless to seek further for another. He
has shown that Dubois's experiments did not accurately

represent the state of the foetvis in utero, and that during

the greater part of the day, when the woman is upright, or
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lying on her back, the foetus lies obliquely to the hoiizon at
an angle of about 30°. The child thus Hes, in the former
case, on an inclined plane, formed by the anterior uterine
wall and by the abdominal parietes, in the latter by the
posterior uterine wall and the vertebral column. Down the
incHned plane so formed the force of gravity causes the
foetus to slide, and it is only when the woman Hes on her
side that the foetus is placed horizontally, and is not subjected
in the same degree to the action of gravity (fig. 64). The
frequency of mal-presentations in premature labours is ex-

plained by Dr. Duncan partly by the fact that the death of

the child (which so frequently precedes such cases) alters its

Fig. C5.

ILI-USTRATrNG THE GREATER MOBILITY OF THE FCETDS AND THE LARGER RELATIVE
AMOUNT OP LIQUOR AMNII IN EARLY PREGNANCY. (After DlUlCan.)

a, b. Axis of pregnant uterus. b, Ii. A horizontal line.

centre of gravity, and partly by the greater mobihty of the

child and the greater relative amount of liquor amnii (fig.

65). The influence of gravitation is probably greatly as-

sisted by the contractions of the uterus which are going on

during the greater part of pregnancy. The influence of

these was pointed out by Dr. Tyler Smith, who distinctly

showed that the contractions of the uterus preceding deHvery

exerted a moulding or adapting influence on the foetus, and

prevented undue alterations of its position. Dr. Hicks

proved' that these uterine contractions are of constant

occurrence from the earliest period of pregnancy, and there

can be little doubt that they must have an important in-

fluence on the body contained within the uterus. The

> Obst. Tram. vol. xiii. p. 21 C.
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Avhole subject has been recently considered by Pinard,'

who shows that many factors are in action to produce and

maintain the usual position of the foetus in utero, which may

be either of an active or a passive character :
the former

being chiefly the active movements of the foetus and the con-

tractions of the uterus and the abdominal muscles ; the latter,

the form of the uterus and the foetus, the sHppery surface

of the amnion, pressure of the amniotic fluid, etc. When

any of these factors are at fault, mal-presentation is apt to

occur.

The functions of the foetus are in the main the same,
^^"J^|^^'°"3

• with differences depending on the situation in which it is
^^^^^^

placed, as those of the separate being. It breathes, it is

nourished, it forms secretions, and its nervous system acts.

The mode in which some of these functions are carried on in

intra-uterine life requires separate consideration.

During the early part of pregnancy, and before the Nutrition,

formation of the umbilical vesicle and the allantois, it is

certain that nutritive material must be supplied to the ovum

by endosmosis through its external envelope. The precise

source, however, from which this is obtained is not positively

known. By some it is believed to be derived from the gran-

ulations of the discus proligerus which surround it as it

escapes from the Graafian follicle, and subsequently from

the layer of albuminous matter which surrounds the ovum
before it reaches the uterus ; while others think it probable

that it may come from a special liquid secreted by the in-

terior of the Fallopian tube as the ovum passes along it. As
soon as the ovmn has reached the uterus, there is every

reason to beHeve that the umbilical vesicle is the cliief

source of nourishment to the embryo, through the channel

of the omphalo-mesenteric vessels, which convey matters

absorbed from the interior of the vesicle to the intestinal

canal of the foetus. At this time the exterior of the ovum
is covered by the numerous fine villosities of the primitive

chorion, which are imbedded in the mucous membrane of the
uterus, and it is thought that they may absorb materials from
the maternal system, which may be either dkectly absorbed
by the embryo, or which may serve the purpose of replacing

the nutritive matter which has been removed from the

' An7ial. de Gyn. May unci .July 1878.
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umbilical vesicle by the omphalo-inesenteric vessels. This
point it is, of course, impossible to decide. Joulin, however,
thinks that these villi probably have no direct influence on
the nourishment of the foetus, which is at this time solely

effected by the umbilical vesicle, but that they absorb fluid

from the maternal system, which passes through the amnion
and forms the liquor amnii. As soon as the allantois is

developed, vascular communication between the foetus and

the maternal structures is established, and the temporary

function of the mxibilical vesicle is over ; that structure,

therefore, rapidly atrophies and disappears, and the nutrition

of the foetus is now solely carried on by means of the chorion

villi, Kned as they now are by the vascular endo-chorion, and

chiefly by those which go to form the substance of the

placenta.

This statement is opposed to the views of many phy-

siologists, who believe that a certain amount of nutritive

material is conveyed to the fcBtus through the channel of the

liquor amnii, itself derived from the maternal system, which

is supposed either to be absorbed through the cutaneous

surface of the foetus, or carried to the intestinal canal by

deglutition. The reasons for assigning to the liquor amnii a

nutritive function are, however, so slight, that it is difficult

to believe that it has any appreciable action in this way.

They are based on some questionable observations, such as

those of Weydlich, who kept a calf alive for fifteen days by

feeding it solely on liquor amnii, and the experiments of

Burdach, who found the cutaneous lymphatics engorged in a

foetus removed from the amniotic cavity, while those of the

intestine were empty. The deglutition of the liquor amnii

for the purposes of nutrition has been assumed from its

occasional detection in the stomach of the foetus, the pre-

sence of which may, however, be readily explained by spas-

modic efforts at respiration, which the foetus undoubtedly

often makes before birth, especially when the placental circu-

lation is in any way interfered with, and during which a

certain quantity of fluid would necessarily be swallowed.

The quantity of nutritive material, however, in the liquor

amnii is so small—not more than 6 to 9 parts of albumen in

XjOOO—that it is impossible to conceive how it could have
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any appreciable influence in nutrition, even if its absorption,

either by the skin or stomach, were susceptible of proof.

That the nutrition of the foetus is effected through the

placenta is proved by the common observation that whenever

the placental circulation is arrested, as by disease of its

structure, the foetus atrophies and dies. The precise mode,

however, in which nutritive materials are absorbed from the

maternal blood is still a matter of doubt, and must remain

so until the mooted points as to the minute anatomy "of the

placenta are settled. The various theories entertained on

this subject by the upholders of the Hunterian doctrine of

placental anatomy, and by those who deny the existence of a

sinus system, have already been referred to in the chapter on

the Anatomy of the Placenta, to which the reader is referred

(pp. 101-6).

One of the chief functions of the placenta, besides that Eespira-

of nutrition, is the supply of oxygenated blood to the foetus.

That this is essential to the vitality of the foetus, and that

the placenta is the site of oxygenation, is shown by the

fact that whenever the placenta is separated, or the access

of foetal blood to it arrested by compression of the cord,

instinctive attempts at inspiration are made, and if aerial

respiration cannot be performed, the foetus is expelled as-

phyxiated. Like the other functions of the foetus during

intra-uterine hfe, that of respiration has been made the

subject of numerous more or less ingenious hypotheses.

Thus many have beheved that the foetus absorbed gaseous

material from the hquor amnii, which served the purpose of

oxygenating its blood, St. Hilaire thinking that this was

effected by minute openings iii its skin, Beclai'd and others

through the bronchi, to which they believed the liquor amnii

gained access. Independently of the entire want of evidence

of the absorption of gaseous materials by these channels,

the theory is disproved by the fact that the liquor amnii
contains no air which is capable of respiration. Serres

attributed a similar function to some of the chorion villi,

which he beheved penetrated the utricular glands of the
decidua reflexa, and absorbed gas from the hydroperione, or

fluid situated between it and the decidua vera, and in this

manner he thought the foetal blood was oxygenated until the
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fifth month of iutra-uterine life, when the placenta was fully

formed.

This hypothesis, however, rests on no accurate foundation,

for it is certain that the chorion villi do not penetrate the

utricular glands in the manner assumed; or, even if they

did, the mode in which the oxygen thus absorbed by the

chorion villi reaches the foetus, which is separated from them
by the amnion and its contents, would still remain un-

explained.

The mode in which the oxygenation of the foetal blood is

effected before the formation of the placenta remains, there-

fore, as yet unknown. After the development of that organ,

however, it is less difficult to understand, for the foetal blood

is everywhere brought into such close contact with the

maternal, in the numerous minute ramifications of the

umbilical vessels, that the interchange of gases can readily

be effected. The activity of respiration is doubtless much
less than in extra-uterine Ufe, for the waste of tissue in

the foetus is necessarily comparatively small, from the fact

of its being suspended in a fluid medium of its own tem-

perature, and from the absence of the processes of digestion

and of respiratory movements. The quantity of carbonic

acid formed would, therefore, be much less than after birth,

and there would be a correspondingly small call for oxygena-

tion of venous circulation.

Circula- The functions of the lungs being in abeyance, it is

necessary that all the foetal blood should be carried to the

placenta to receive oxygen and nutritive materials. To

understand the mode in which this is effected w^e must bear

in mind certain peculiarities in the circulatory system which

disappear after birth.

Anaiomi- 1. The two sides of the fcetal heart are not separate, as

cal pecu-
^ adult. The right ventricle in the adult sends all the

tifefoetal venous blood to the lungs, through the pulmonary arteries,

circula- aerated by contact with the atmosphere. In the foetus,

however, only sufficient blood is passed through the pul-

monary arteries to insure their being pervious and ready to

carry blood to the lungs immediately after birth.

An aperture of communication, the foramen ovale, exists

between the two auricles, which is arranged so as to permit

the blood reaching the right auricle to . pass freely into the
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left, but not vice versa. By this means a large portion of

the blood reaching the heart through the ven£B cavse, instead

of passing, as in the adult, into the right ventricle, is directed

into the left auricle.

2. Even with this arrangement, however, a larger portion

of blood would pass into the pulmonary arteries than is

required for transmission to the lungs, and a fmther pro-

vision is made to prevent its going

to them by means of a fcetal vessel,

the ductus arteriosus (fig. 66),

which arises from the point of bi-

furcation of the pulmonary arteries,

and opens into the arch of the

aorta. In consequence of this ar-

rangement only a very small portion

DiAGn.«^oF FCET.VL iiEAr.T.
^j^g jj^Qod reachcs the lungs at

1. Aorta. all.

3; 3^ PuhMi^ary'^bScbes. 3. The foetal hypogastric arteries
4. Ductus arteriosus. , . i • , , i j_ • i

are contmued into two large arterial

trunks, which, passing into the cord, form the umhilical ar-

teries, and caiTy the impure foetal blood into the placenta.

4. The purified blood is collected into the single U7?i-

bilical vein, through which it is carried to the under surface

of the liver, from which point it is conducted, by means of

another special foetal vessel, the ductus venosus, into the

ascending vena cava, and the right auricle.

In order to understand the course of the foetal blood, it may Course of

be most conveniently traced from the point where it reaches

the under surface of the liver through the umbilical vein. tion.

Part of it is distributed to the liver itself, but the greater quan-

tity is carried directly into the inferior vena cava, through the

ductus venosus. The inferior vena cava also receives the blood

from the foetal veins of the lower extremities, and that portion

of the blood of the umbilical vein which has passed through
the liver. This mixed blood is carried up to the right auricle,

from which by far the greater part of it is immediately
directed into the left auricle, through the foramen ovale.

From thence it passes into the left ventricle, which sends
the greater part of it into the head and upper extremities

through the aorta, a comparatively small quantity being
transmitted to the inferior extremities. The blood which is

the fcctnl

cii'cula-
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thus sent to the upper part of the body is collected into the
vena cava superior, by which it is thrown into the right
auricle. Here the mass of it is probably directed into the
right ventricle, which expels it into the pulmonary arteries,

and from thence through the ductus arteriosus into the
descending aorta. By this arrangement it will be seen that
the descending aorta conveys to the lower part of the body
the comparatively impure blood which has already' circulated

through the head, neck, and upper extremities. From the
descending aorta a small quantity of blood is conveyed to the
lower extremities, the greater part of it being carried for

purification to the placenta through the umbilical arteries.

Establish- As soon as the child is born it generally cries loudly,

iude|)e°nd-
inflates its lungs, and, in consequence, the pulmonary

ent cir- arteries are dilated, and the greater portion of the blood of
dilation.

^j^g right ventricle is at once sent to the lungs, from whence,
after being arterialised, it is returned to the left aiuicle,

through the pulmonary veins. The left auricle, therefore,

receives more blood than before, the right less, and the

placental circulation being arrested, no more passes through

the umbilical vein. In consequence of this, the pressure of

the blood in the two auricles is equalised, the mass of the

blood in the right auricle no longer passes into the left (the

valve of the foramen ovale being closed by the equal pressure

on both sides), but directly into the right ventricle and

from thence into the pulmonary arteries, and the ductus

arteriosus soon collapses and becomes impervious. The mass

of blood in the descending aorta no longer finds its way into

the hypogastric arteries, but passes into the lower extremi-

ties, and the adult circulation is established.

Clwingcs The changes which take place in the temporary vascular

111 foetal arrangements of the foetus, prior to their complete disappear-

after birth, ance, are of some practical interest. The ductus arteriosus,

as has been said, collapses, chiefly because the mass of blood

is drawn to the lungs, and partly, perhaps, by its own in-

herent contractility. Its walls are found to be thickened,

and its canal closes, first in the centre, and subsequently at

its extremities, its aortic end remaining longer pervious on

account of the greater pressure of blood from the left side

of the heart Cfig. 67). Practical closure occurs within a few

days after birth, although Flourens states that it is not
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completely obliterated until eighteen months or two years

have elapsed.^ According to Schi'oeder, its walls umte with-

Fig. 67.

niAGRAlSI OF HEAKT OF INFANT.
(After Daltou.)

1 . Aorta. 2. Pulmouary artery.

:!, 3. Puimonnry brauolies.

i. DuctvLs arteriosus becomiug obli-

terated.

out the^formation of any thrombus.' The foramen ovale is

soon closed by its valve, which contracts adhesion with the

edges of the aperture, so as effectually to occlude it. Some-

times, however, a small canal oi

communication between the two

auricles may remain pervious for

many months, or even a year and

more, without, however, any ad-

mixture of blood occurring. A
permanently patulous condition

of this aperture, however, some-

times exists, giving rise to the

disease known as cyanosis.

The umbilical arteries and

veins and the ductus venosus

soon also become impermeable,

in consequence of concentric hy-

pertrophy of their tissues and collapse of their walls.

The closure of the former is aided by the formation of

coagida in their interior. According to Eobin, a longer time

than is usually supposed elapses before they become com-

pletely closed, the vein remaining pervious until the

twentieth or thirtieth day after delivery, the arteries for a

month or six weeks. He has also described^ a remarkable

contraction of the mnbilical vessels within their sheaths, at

the point where they leave the abdominal walls, which takes

place within three or four days after birth, and seems to

prevent haemorrhage taking place when the cord is detached.

The liver, from its proportionately large size, apparently Funetion

plays an important part in the foetal economy. It is not

until about the fifth month of utero-gestation that it assumes

its characteristic structure, and forms bile, previous to that

time its texture being soft and undeveloped. According to

Claude Bernard, after this period one of its most important

offices is the formation of sugar, which is found in much
larger amount in the foetus than after birth. Sugar is,

however, found in the foetal structures long before the

development of the liver, especially in the mucous and
' Acad, dcs Sciences, 1854. » lb. 18G0.
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cutaneous tissues, and it seems probable that these, as Avell
as the placenta itself, then fulfil the glycogenic function,
afterwards chiefly performed by the liver. The bile is

secreted after the fifth month of pregnancy, and passes into
the intestinal canal, and is subsequently collected in the
gall-bladder. By some physiologists it has been supposed
that the liver, diu-ing intra-uterine life, was the chief seat of
depuration of the carbonic acid contained in the venous
blood of the foetus. It is, however, more generally believed

that this is accomplished solely in the placenta. The bile,

mixed with the mucous secretion of the intestinal tract,

The me- forms the meconium which is contained in the intestines of

the foetus, and which collects in them during the whole
period of intra-uterine life. It is a thick, tenacious, greenish

substance, which is voided soon after birth in considerable

quantity.

urine. Urine is certainly formed during intra-uterine life, as

is proved by the fact familiar to all accoucheurs, that the

bladder is constantly emptied instantly after birth. It has

generally been supposed that the foetus voids its urine into

the cavity of the amnion, and the existence of traces of urea

in the liquor amnii, as well as some cases of imperforate

urethra, in which the bladder was found to be enormously dis-

tended, and some cases of congenital hydronephrosis associated

with impervious ureters have been supposed to corroborate

this assumption. The question has been very fully studied

by JouMn, who has collected together a large number of

instances in which there was imperforate urethra without

any undue distension of the bladder. He holds, also, that the

amount of urea found in the liquor amnii is far too minute

to justify the conclusion that the urine of the foetus was

habitually poured into it, although a small quantity may, he

thinks, escape into it from time to time ; and he, therefore,

believes that the urine of the foetus is only secreted regularly

and abundantly after birth, and that during intra-uterine

life its retention is not likely to give rise to any functional

disturbance.'

Function of There is no doubt that the nervous system acts to a con-

thc ner-
giderable extent during intra-uterine life, and some authors

Ky.stcni. have even supposed that the foetus was endowed with the

' Acad, dcs Sciences, p. 308.
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power of making instinctive or voluntary movements for the

pm-pose of adapting itself to the form of tKe uterine cavity.

There can be no question, however, that the movements the

foetus performs are purely reflex and automatic. That it

responds to a stimulus applied to the cutaneous nerves is

proved by the experiments of Tyler Smith, who laid bare the

amnion in pregnant rabbits, and found that the foetus moved

its limbs when these were irritated through it. Pressure on

the mother's abdomen, cold applications, and similar stimuli

will also produce energetic foetal movements. The grey

matter of the brain in the new-born child is, however, quite

rudimentaiy in its structure, and there is no evidence of

intelligent action of the nervous system until some time after

birth, and d fortiori during pregnancy.

VOL. I.
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CHAPTEE III.

TREGNANCy.

As soon as conception has taken place a series of remark-

aljle changes commence in the uterus, which progress until

the termination of pregnancy, and are well worthy of careful

study. They produce those marvellous modifications which

eflfect the transformation of the small undeveloped uterus of

the non-pregnant state, into the large and fully developed

uterus of pregnancy, and have no parallel in the whole animal

economy.

A knowledge ofthem is essential for the proper comprehen-

sion of the phenomena of labour, and for the diagnosis of preg-

nancy which the practitioner is so frequently called upon to

make. Excluding the varieties of abnormal pregnancy, which

will be noticed in another place, we shall here limit our-

selves to the consideration of the modifications of the mater-

nal organism which result from simple and natural gestation.

Cliangos The unimpregnated uterus measures 2-| inches in length,

li'ierus
weighs about 1 oz., while at the full term of pregnancy it

has so immensely grown as to weigh 24 oz. and measure 12

inches. This growth commences as soon as the ovum reaches

the uterus, and continues uninterruptedly until delivery. In

the early months the Titerus is contained entirely in the

cavity of the pelvis, and the increase of size is only apparent

on vaginal examination, and that with difficulty. Before the

third month the enlargement is chiefly in the lateral direc-

tion, so that the whole body of the uterus assvunes more of a

spherical shape than in the non-pregnant state. If an op-

portunity of examining the gravid utei-us post mortem,

should occur at this time, it will be found to have the

form of a sphere flattened somewhat posteriorly, and bulg-

ing anteriorly.
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After the ascent of the organ into the abdomen, it

develops more in the vertical direction, so that at term it

has the form of an ovoid, with its large extremity above

and its narrow end at the cervix uteri, and its longitudinal

axis corresponds to the long diameter of the motlier s abdo-

men, provided the presentation be either of the head or

breech. The anterior surface is now even more distinctly

Fig. 68.

UKI-ATIONS OF TUB rnKGNAJTT UTISHUS AT SIXTH MONTH TO THE SUIUIOUKDING I'AHTS,

lAiter Martin.)

projecting than before—a fact which is explained by the

proximity of the posterior surface to the rigid spinal column

behind, while the anterior is in relation with the lax ab-

dominal parietes, which yield readily to pressure, and so

allow of the more marked prominence of the anterior uterine

wall.

Before the gravid uterus has risen out of the pelvis no

K 2



132 PREGNANCY;
[Paht II.

Change in

fsitimtion.

Size of

uterine

tumour
•it various

periods of

pregnancy.

appreciable increase in the size of the abdomen is perceptible.
On the contrary, it is an old observation that at this early
stage of pregnancy the abdomen is flatter than usual, on ac-
count of the partial descent of the uterus in the pelvic cavity
as a result of its increased weight. As the growth of the
organ advances it soon becomes too large to be contained any
longer within the pelvis, and about the middle of the third or
the beginning of the fourth month the fundus rises above the
pelvic brim—not suddenly, as is often erroneously thought,
but slowly and gradually

—

when it may be felt as a
rie-G9.

smooth rounded swelling.

It is about this time that

the movements of the foetus

first become appreciable to

the mother, when ' quicken-

ing ' is said to have taken

place. Towards the end of

the fourth month the uterus

reaches to about three

fingers' breadth above the

symphysis pubis. About the

fifth month it occupies the

hjrpogastric region, to which

it imparts a marked projec-

tion, and the alteration in

the figure is now distinctly

perceptible to visual exami-

nation. About the sixth (fig. 68) month it is on a level with,

or a little above, the umbilicus.

About the seventh month it is about two inches above the

umbilicus, which is now projecting and prominent, instead of

depressed, as in the non-pregnant state. During the eighth

and ninth months it continues to increase until the smumit

of the fundus is immediately below the ensiform cartilage

(fig. 69). A knowledge of the size of the uterine tumour at

various periods of pregnancy, as thus indicated, is of consider-

able practical importance, as forming the only guide by which

we can estimate the probable period of delivery in certain

cases in which the usual data for calculation are absent, as,

for example, when the patient has conceived during lactation.

SIZE OP UTERUS AT VARIOUS PBIUODS OF
rREGXASCY.
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For about a week or more before labour the uterus gcner- Theuteru.

ally sinks somewhat into the pelvic cavity, in consequence ^'^^^^.^

of the relaxation of the soft parts which precedes deHvery, delivery,

and the patient now feels herself smaller and lighter than

before. This change is familiar to all childbearing women,

to whom it is known as ' the lightening before labour.'

While the uterus remains in the pelvis its longitudinal The dircc-

axis varies in direction, much in the same way as tnat ol tne uterus,

non-pregnant uterus, sometimes being more or less vertical,

at others in a state of anteversion or partial retroversion.

These variations are probably dependent on the distension or

emptiness of the bladder, as its state must necessarily affect

the position of the moveable organ poised behind it. After

the uterus has risen into the abdomen its tendency is to

project forwards against the abdominal wall, which forms its

chief support in front. In the erect position the long axis of

the uterine tumour corresponds with the axis of the pelvic

brim, forming an angle of about 30° with the horizon. In

the semi-recumbent position, on the other hand, as Duncan '

has pointed out, its direction becomes much more nearly

vertical. In women who have borne many children, the

abdominal parietes no longer afford an efficient support, and

the uterus is displaced anteriorly, the fundus in extreme

cases even hanging downwards.

In addition to this anterior obliquity, on account of the Lateral

projection of the spinal column, the uterus is very generally

also displaced laterally, and sometimes to a very marked uterus,

degree, so that it may be felt entirely in one flank, instead of

in the centre of the abdomen. In a large proportion of cases

this lateral deviation is to the right side, and many hypo-

theses have been brought forward to explain this fact, none
of them being satisfactory. Thus, it has been supposed to

depend on the greater frequency with which women lie on
their right side during sleep, on the greater use of the right

leg during walking, on the supposed comparative shortness of

the right round ligament, which drags the tiunour to that

side, or on the frequent distension of the rectum on the left

side, which prevents the uterus being displaced in that direc-

tion. Of these the last is the cause which seems most con-

stantly in operation, and most likely to produce the effect.

' Researches in Obstetrics, -g. 10.
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The cervix must obviously adapt itself to the situation of
the body of the uterus. We find, therefore, that in the early

months, when the uterus lies low in the pelvis, it is more
readily within reach. After the ascent of the uterus, it is

drawn up, and frequently so much so as to be reached with
difficulty. When the uterus is much anteverted, as is so

often the case, the os is displaced backwards, so that it can-

not be felt at all by the examining finger.

Towards the end of pregnancy the greater part of the

anterior surface of the uterus is in contact with the abdominal

w-all, its lower portion resting on the posterior surface of the

symphysis pubis. The posterior surface rests on the spinal

column, while the small intestines are pushed to either side,

the large intestines surrounding the uterus like an arch.

The great distension of the uterus during pregnancy was

formerly supposed to be mainly due to the mechanical pres-

siure of the enlarging ovum within it. If this were so, then

the uterine walls would be necessarily much thinner than in

the non-pregnant state. This is well known not to be the

case, and the immense increase in the size of the uterine

cavity is to be explained by the hypertrophy of its walls. At

the full period of pregnancy the thickness of the uterine

parietes is generally about the same as that of the non-preg-

nant uterus, rather more at the placental site, and less in the

neighbourhood of the cer\ix. Their tliickness, however,

varies in different places, and in some women they are so

thin as to admit of the foetal limbs being very readily made

out by palpation. Their density is, however, always much

diminished, and, instead of being hard and inelastic, they

become soft and yielding to pressure. This change coin-

cides with the commencement of pregnancy, of which it

forms, as recognisable in the cervix, one of the earliest dia-

gnostic marks. At a more advanced period it is of value

as admitting a certain amount of yielding of the uterine

walls to movements of the foetus, thus lessening the chance

of their being injured.

Very erroneous views have long been taught, in most of our

standard works on midwifery, as to the changes wliich occur

in the cervix uteri during pregnancy. It is generally stated

that, as pregnancy advances, the cervical cavity is greatly

diminished in length, in consequence of its being gradually
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drawn up so as to form part of the general cavity of the

uterus, so that in the latter months it no longer exists. In

ahnost all midwifery works accm-ate diagrams are given ot

this progressive shortening of the cervix (figs. 70 to ^3).

The cervix is generaUy described as having lost one halt ot

its length at the sixth month, two thirds at the seventh,

and to be entirely obliterated in the eighth and mnth. i he

correctness of these views was first called in question m

Figs. 70, 71, 72, 73.

SUPrOSED SnonTEXLVG OF TnE CERVIX AT THE THIRD, SIXTH, EIGHTH, A>D NINTH M0.NTU3

OF I'llEQXANCy, AS riGUIUSD OBSTIiTMC WORKS.

recent times by Stoltz, in 1826, but Dr. Duncan,' in an ela-

borate historical paper on the subject, has shown that Stoltz

was anticipated by Weitbrech in 1750, and, to a less degree,

by Roederer and other writers. This opinion is now pretty

generally admitted to be correct, and is upheld by Cazeaixx,

Arthur Farre, Duncan, and mostmodern obstetricians. Indeed,

various post-mortem examinations in advanced pregnancy

have shown that the cavity of the cervix remains in reality of

its normal length of one inch, and it can often be measured

' Researches in Obstetrics,
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(luring life by the examining finger, on account of its patul-
ous^ state (fig. 74). During the fortnight immediately pre-
ceding delivery, however, a real shortening or obliteration of
the cervical cavity takes place; but this, as Duncan has
pointed out, seems to be due to the incipient uterine con-
tractions which prepare the cervix for labour.

There is, no doubt, an apparent shortening of the cervix
always to be detected diuing pregnancy, but this is a falla-

cious and deceptive feeling, due to the softness of the tissue

of the cervix, which is exceedingly characteristic of pregnancy,

"Fig. 74.

CERVIX rUOM A WOMAN DYING IN THE KIGHTH MONTH OF PREGNANCY. (Aftor Duncan.)

and which to an experienced finger affords one of its best

diagnostic marks.

In the non-pregnant state the tissue of the cervix is hard,

firm, and inelastic. When conception occurs, softening be-

gins at the external os, and proceeds gradually and slowly

upwards until it involves the whole of the cervix. By the

end of the fourth month both lips of the os are thick,

softened, and velvety to the touch, giving a sensation, likened

by Cazeaux to that produced by pressing on a table through

a thick, soft cover. By the sixth month at least one half of

the cervix is thus altered, and by the eighth the whole of it.
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and so much so that at this time those unaccustomed to

vaginal examination experience some difficulty in distinguish-

ing it from the vaginal walls. It is this softening, then, Valuo of

which gives rise to the apparent shortening of the cervix so
«f

generally described, and it is an. invariable concomitant of of prog-

pregnancy, except in some rare cases in which there has been "'^"''y-

antecedent morbid indiu-ation and hypei-trophic elongation of

the cervix. If, therefore, on examining a woman supposed

to be advanced in pregnancy, we find the cervix to be

hard and projecting into the vaginal canal, we may safely

conclude that pregnancy does not exist. The existence of

softening, however, it must be remembered, will not of itself

justify an opposite conclusion, as it may be produced, to a

very considerable extent, by various pathological conditions

of the uterus. .

At the same time that the tissue of the cei-vix is softened. The os

its cavity is widened, and the external os becomes patulous.
gen"j._^],y

This change varies considerably in primiparse and multiparas, patulous.

In the former the external os often remains closed until the

end of pregnancy ; but even in them it generally becomes

more or less patulous after the seventh month, and admits

the tip of the examining finger. In women who have borne

children this change is mxich more marked. The lips of the

external os are in them generally fissured and irregular, from

slight lacerations of its tissue in former labours. It is also

sufficiently open to admit the tip of the finger, so that in the

latter months of pregnancy it is often quite possible to touch

the membranes, and through them to feel the presenting

part of the child.

The remarkable increase in size of the uterus dm-ing preg- Cliargcs

nancy is, as we have seen, chiefly to be explained by the
["^^^^.g^f

growth of its structures, all of which are modified during the uterine

gestation. The peritoneal covering is considerably increased, l^j^^'^^^;.;

so as still to form a complete covering to the uterus when at toneai

"

its largest size. William Hunter supposed that its exten-
sion was affected rather by the unfolding of the layers of the
broad ligament than by growth. That the layers of the
broad ligament do unfold during gestation, especially in the
early months, is probable; but this is not sufficient to
account for the complete investment of the uterus, and it is

certain that the peritoneum grows pa7'i 'passu with the
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enlargement of the uterus. In addition, there is

formation of fibrous tissue between the peritoneal and the
muscular coats, which affords strength, and diminishes the
risk of laceration during labour.

The hypertrophy of the muscular tissue of the uterus is,

however, the most remarkable of the changes produced by
pregnancy. Not only do the previously existing rudimentary
fibre-cells become enormously increased in size—so as to

measure, according to Kolliker, from seven to eleven times

their former length, and from two to five times their former

breadth—but new unstriped fibres are largely developed, es-

pecially in the inner layers. These new cells are chiefly

found in the first months of pregnancy, and their growth

seems to be completed by the sixth month. The connective

tissue between the muscular layers is also largely increased

in amount. The weight of the muscular tissue of the gravid

uterus is, therefore, much increased, and it has been esti-

mated by Heschl that it weighs at term from 1 to 1*5 lbs.,

that is, about sixteen times more than in the unimpregnated

state. This great development of the muscular tissue admits

of its dissection in a way which is quite impossible in the

unimpregnated state, and the researches of Hehe (p. 37)

enable us to understand much better than before how

the muscles forming the walls of the gravid uterus act

during the expulsion of the child.

The changes in the mucous coat of the uterus, which

result in the formation of the decidua, have already been dis-

cussed at length elsewhere (p. 85).

The circulatory apparatus of the uterus during pregnancy

has been described when the anatomy of the placenta was

under consideration (p. 103).

The lymphatics are much increased in size ; and recent

theories on the production of certain puerperal diseases attri-

bute to them a more important action than has been com-

monly assigned to them.

The question of the growth of the nerves has been hotly

discussed. Robert Lee took the foremost place among those

who maintained that the nerves of the uterus share the gene-

ral growth of its other constituent parts. Dr. Snow Beck,

however, believed that they remain of the same size as in the

unimpregnated state, and this view is supported by Hirch-
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feld, Eobin, and other recent writers. Eobin thought that

there is an apparent increase in the size of the nerve-tubes,

which, however, is really due to increase in the neimlemma.

Kilian describes the nerves as increasing in length but not

in thickness, while Schroeder states that they participate

equally with the lymphatics in the enlargement the latter

undergo. Whichever of these views may ultimately be

found to be correct, it is certain that analogy would lead us

to expect an increase of nervous as well as of vascular supply.

It is not in the uterus alone that pregnancy is found to General^

produce modifications of importance. There are few of the

more important functions of the body which are not, to a the tody

greater or less extent, affected ; to some of these it is neces- ^y°preg-

sary briefly to direct attention, inasmuch as, when carried to nancy,

excess, they produce those disorders which often complicate

gestation, and which prove so distressing and even dangerous

to the patients. Such of them as are apparent and may aid

us in diagnosis are discussed in the chapter which treats of

the signs and symptoms of pregnancy; in this place it is

only necessary to refer to those which do not properly fall

into that category.

Amongst those which are most constant and important Changes

are the alterations in the composition of the blood. The
{Jjoojii

opinion of the profession on this subject has, of late years,

undergone a remarkable change. Formerly it was univer-

sally believed that pregnancy was, as the rule, associated with

a condition analogous to plethora, and that this explained

many characteristic phenomena of common occurrence, such

as headache, palpitation, singing in the ears, shortness of

breath, and the like. As a consequence it was the habitual

custom, not yet by any means entirely abandoned, to treat

pregnant women on an antiphlogistic system ; to place them
on low diet, to administer lowering remedies, and very often

to practise venesection, sometimes to a sui^rising extent.

Thus it was by no means rare for women to be bled six

or eight times during the latter months, even when no defi-

nite symptoms of disease existed ; and many of the older

authors record cases where depletion was practised every

fortnight, as a matter of routine, and, when the symptoms
were well marked, even from fifty to ninety times in the
course of a single pregnancy.
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tion'of aie
^""^merous careful analyses have conclusively pro^•ed that

blood in composition of the blood during pregnancy is very gen-
preguancy. erally—perhaps it would not be too much to say always—

profoundly altered. Thus it is found to be more watery, its

serum is deficient in albumen, and the amount of coloured
globules is materially diminished, averaging, according to the
analyses of Becquerel and Eodier, 111-8 against 127-2 in the
non-gravid state. At the same time the amount of fibrine

and of extractive matter is considerably increased. The
latter observation is of peculiar importance, as it goes far

to explain the frequency of certain thrombotic affections

observed in connection with pregnancy and delivery ; this

hyperinosis of the blood is also considerably increased after

labour by the quantity of effete material thrown into the

mother's system at that time, to be got rid of by her emunc-
tories. The truth is, that the blood of the pregnant woman
is generally in a state much more nearly approaching the

condition of anaemia than of plethora, and it is certain that

most of the phenomena attributed to plethora may be ex-

plained equally well and better on this view. These changes

are much more strongly marked at the latter end of preg-

nancy than at its commencement, and it is interesting to ob-

serve that it is then that the concomitant phenomena alluded

to are most frequently met with. Cazeaux, to whom we are

chiefly indebted for insisting on the practical bearing of these

views, contends that the pregnant state is essentially analo-

gous to chlorosis, and that it should be so treated. Objec-

tion has not unnaturally been taken to this theory, as im-

plying that a healthy and normal function is associated with

a morbid state, and it has been suggested that this deterior-

ated state of the blood may be a wise provision of nature

instituted for a purpose we are not as yet able to understand.

It may certainly be admitted that pregnancy, in a perfectly

healthy state of the system, should not be associated with

phenomena in themselves in any degree morbid. It must

not be forgotten, however, that om* patients are seldom, we

might safely say never, in a state that is physiologically

healthy. The influence of civilisation, climate, occupation,

diet, and a thousand other disturbing causes that, to a greater

or less degree, are always to be met with, must not be

left out of consideration. Making every allowance, there-
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fore, for the undoubted fact that pregnancy ought to be a

perfectly healthy condition, it must be conceded, I think,

that in the vast majority of cases coming under our notice it

is not entirely so ; and the deductions drawn by Cazeaux, from

the numerous analyses of the blood of pregnant women,

seem to point strongly to the conclusion that the general

blood-state is one of poverty and anaemia, and that a depressing

and antiphlogistic treatment is distinctly contra-indicated.

Closely connected with the altered condition of the blood Modifiea-

is the physiological hypertrophy of the heart, which is now

well known to occur during pregnancy. This was first pointed
^J^'^^^^^^—

out by Larcher in 1828, and it has been since verified by
x^^.^^.^.

numerous observers. It seems to be constant and consider-

able, and to be a purely physiological alteration intended to

meet the increased exigencies of the circulation, which the

complex vascular arrangements of the gravid uterus produce.

The hypertrophy is Hmited to the left ventricle : the right

ventricle, as well as both auricles, being unaffected. Blot

estimates that the whole weight of the heart increases one

fifth during gestation. The more recent researches of

Lohlein ' render it probable that the hypertrophy is less than

those authors have supposed. According to Duroziez ^ the

heart remains enlarged during lactation, but diminishes in

size immediately after delivery in women who do not suckle,

while in women who have borne many children it remains

permanently somewhat larger than in nulliparae. Similar

increase in the size of other organs has been pointed out by In the

various writers, as, for example, in the lymphatics, the spleen,
pi^^^-glf"''

and the Hver. Tamier states that in women who have died and spleen,

after delivery, the organs always show signs of fatty degen-
eration. According to Grassner the whole body increases in

weight during the latter months of pregnancy, and this

increase is somewhat beyond that which can be explained by
the size of the womb and its contents.

Irregular bony deposits between the skull and the diura Formation

mater, in some cases so largely developed as to line the whole
\°f^^'

cranium, have been so frequently detected in women who
^

liave died during parturition that they are believed by some
to be a normal production connected with pregnancy. Ducrest
found these osteophytes in more than one third of the cases

' Zdhchrijt fiir Geburtshulfc, ^-c, 1876. ^ q^-^ ^cs Hopit. 1868.
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in which he performed post-mortem examinations during the
puerperal period. Rokitansky, who corroborated the obser-'

vation, believed this pecuhar deposit of bony matter to be a

physiological, and not a pathological, condition connected with

pregnancy ; but whether it be so, or how it is produced, has

not yet been satisfactorily determined.

Changes in More or less marked changes connected with the nervous

vous^sy's-
system are generally observed in pregnancy, and sometimes

torn. to a very great extent. When carried to excess they produce

some of the most troublesome disorders which compUcate

gestation, such as alterations in the intellectual functions,

changes in the disposition and character, morbid cravings,

dizziness, neuralgia, syncope, and many others. They are

purely functional in their character, and disappear rapidly

after deUvery, and may be best described in connection with

the disorders of pregnancy.

Chauges in Eespiration is often interfered with, from the mechanical

sph-itory
I'esults of the pressm-e of the enlarged uterus. The longi-

organs. tudinal dimensions of the thorax are lessened by the upward

displacement of the diaphragm, and this necessarily leads to

some embarrassment of the respiration, which is, however,

compensated, to a great extent, by an increase in breadth of

the base of the thoracic cavity.

Changes Certain changes, which are of very constant occurrence,

in the urine of nreenant women have attracted much atten-

tion, and have been considered by many writers to be

pathognomonic. They consist in the presence of a peculiar

deposit, formed when the urine has been allowed to stand for

some time, which has received the name of kiestdn. Its

presence was known to the ancients, and it was particularly

mentioned by Savonarola in the fifteenth century, but it has

more especially been studied within the last thirty years by

Eguisier, Golding Bird, and others. If the urine of a preg-

nant woman be allowed to stand in a cyhndrical vessel,

-exposed to light and air, but protected from dust, in a period,

varying from two to seven days, a pecuhar flocculent sediment,

like fine cotton wool, makes its appearance in the centre of

the fluid, and soon afterwards rises to the surface and forms a

pellicle, which has been compared to the fat on cold m\itton-

broth. In the course of a few days the scum breaks up and

falls to the bottom of the vessels. On microscopic examiua-
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tion it is found to be composed of fat particles, with crystals

of ammoniaco-maguesium phosphates and phosphate of Hme,

and a large quantity of vibriones. These appearances are

generally to be detected after the second month of pregnancy,

and up to the seventh or eighth month, after which they are

rarely produced. Kegnauld explains their absence duiing

the latter months of gestation by the presence in the urine,

at that time, of free lactic acid, which increases its acidity,

and prevents the decomposition of the urea into carbonate of

ammonia. He beheves that kiestein is produced by the

action of free carbonate of amlnonia on the phosphate of

lime contained in the urine, and that this reaction is pre-

vented by the excess of acid.

Grolding Bird believed kiestein to be analagous to casein,

to the presence of which he referred it, and he states that

he has found it in twenty-seven out of thirty cases. Braxton

Hicks so far corroborates his view, and states that the deposit

of kiestein can be much more abundantly produced if one or

two teaspoonfuls of rennet be added to the urine, since that

substance has the property of coagulating casein. Much less

importance, however, is now attached to the presence of

kiestein than formerly, since a precisely similar substance is

sometimes found in the urine of the non-pregnant, especially

in anaemic women, and even in the urine of men. Parkes

states that it is not of uniform composition, that it is pro-

duced by the decomposition of urea, and consists of the free

phosphates, bladder mucous, infusoria, and vaginal discharges.

Neugebauer and Vogel give a similar account of it, and hold

that it is of no diagnostic value. That it is of interest, as

indicating the changes going on in connection with pregnancy,

is certain ; but inasmuch as it is not of invariable occurrence,

and may even exist quite independently of gestation, it is

obviously quite undeserving of the extreme importance that
has been attached to it.

Towards the end of pregnancy sugar may sometimes be Glycosu

detected in the urine, and after delivery and during lacta- P^^S"

tion it exists in considerable abundance. Kaltenbach has
shown that this temporary glycosuria is due to the presence
of milk sugar in the urine, and that it ceases with the dis-

appearance of milk from the breasts.'

' Zeit.f. Gynk. September 13, 1879.



144 PREGNANCV. [Pakt II.

CHAPTER IV.

SIGNS AND SYMPTOMS OF PREGNANCY.

an<?e°of'thc
attempting to ascertain the presence or absence of preg-

t^ubjcct.
nancy, the practitioner has before him a problem which
is often beset with great difficulties, and on the proper

solution of which the moral character of his patient, as well

as his own professional reputation, may depend. The patient

and her friends can hardly be expected to appreciate the

fact that it is often far from easy to give a positive opinion

on the point ; and it is always advisable to use much caution

in the examination, and not to commit ourselves to a positive

opinion, except on the most certain groimds. This is all the

more important because it is just in those cases in which

our opinion is most frequently asked that the statements of

the patient are of least value, as she is either anxious to

conceal the existence of pregnancy, or, if desirous of an

affirmative diagnosis, unconsciously colours her statements,

so as to bias the judgment of the examiner.

Constant attempts have been made to classify the signs

of pregnancy : thus some divide them into the natural and

sensible signs, others into the presumptive, the probable,

and the certain. The latter classification, which is that

adopted by Montgomery in his classical work on the ' Signs

and Symptoms of Pregnancy,' is no doubt the better of the

two, if any be required. The simplest way of studying the

subject, however, is the one, now generally adopted, of con-

sidering the signs of pregnancy in the order in which they

occur, and attaching to each an estimate of its diagnostic

value.

8igns of a From the earliest ages authors have thought that the

fruitful
occurrence of conception might be ascertained by certain

Uoir^ obscure signs, such as a peculiar appearance of the eyes,
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swelling of the neck, or by unusual sensations connected

with a fruitful intercoiu-se. All of these, it need hardly be

said, are far too uncertain to be of the slightest value. The

last is a symptom on which many married women profess

themselves able to depend, and one to which Cazeaux is

inclined to attach some importance.

The first appreciable indication of pregnancy on which Cessatu.ii

any dependence can be placed is the cessation of the cus- struatiou.

tomary menstrual discharge, and it is of great importance,

as forming the only reliable guide for calculating the prob-

able period of delivery. In women who have been pre-

viously perfectly regular, in whom there is no morbid cause

which is likely to have produced suppression, the non-appear-

ance of the catamenia may be taken as strong presumptive

evidence of the existence of pregnancy ; but it can never be

more than this, unless verified and strengthened by other

signs, inasmuch as there are many conditions besides preg- Menstrua-

nancy which may lead to its non-appearance. Thus exposure
Qft",,' a,.,

to cold, mental emotion, general debiHty, especially when rested in-

connected with incipient phthisis, may all have this effect, gn^i^of

Mental impressions are pecuharly Uable to mislead in this pregnanuy.

respect. It is far from uncommon in newly married women
to find that menstruation ceases for one or more periods,

either from the general disturbance of the system connected

with the married life, or from a desire on the part of the

patient to find herself pregnant. Also in unmarried women,
who have subjected themselves to the risk of impregnation,

mental emotion and alarm often produce the same result.

A further source of imcertainty exists in the fact, that Menstrua-

in certain cases menstruation may go on for one or more p°e^nancy
periods after conception, or even during the whole pregnancy.

The latter occurrence is certainly of extreme rarity, but one
or two instances are recorded by Perfect, Churchill, and other
writers of authority, and therefore its possibility must be
admitted. The former is much less uncommon, and instances
of it have probably come under the observation of most prac-
titioners. The explanation is now well understood. Dur- its oxpbi-

ing the early months of gestation, when the ovum is not yet
sufficiently advanced in growth to fill the whole uterine
cavity, there is a considerable space between the decidua
rc-fiexa which surrounds it and the decidua vera lining the

VOL. I. L
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uterine cavity. It is from this free surface of the decidiia
vera that the periodical discharge comes, and there is not
only ample surface for it to come from, but a free channel
for its escape through the os uteri. After the third month
the decidua reflexa and the decidua vera blend together, and
the space between them disappears. Menstruation after this

time is, therefore, much more difficult to account for. It is

probable that, in many supposed cases, occasional losses of

blood from other sources, such as placenta prsevia, an abraded

cervix uteri, or a small polypus, have been mistaken for true

menstruation. If the discharge really occm-s periodically

after the third month, it can only come from the canal of the

cervix. The occurrence, however, is so rare, that if a woman
is menstruating regularly and normally who believes herself

to be more than four months advanced in pregnancy, we are

justified ipso facto in negativing her supposition. In an un-

married woman all statements as to regularity of menstrua-

tion are absolutely valueless, for in such cases nothing is

more common than for the patient to make false statements

for the express purpose of deception.

Pregnancy Conception may unquestionably occur when menstruation
Kometimes •

j)Qj.]-Qa|iy absent. This is far from uncommon in women
occurs -J

when men- during lactation, when the function is in abeyance, and who

fsnormaUy
therefore have no reliable data for calculating the true period

absent. of their delivery. Authentic cases are also recorded in which

young girls have conceived before menstruation is established,

and in which pregnancy has occurred after the change of life.

Estimate Taking all these facts into account, we can only look

ofits dia-
^^pQj^ iiyQ cessation of menstruation as a fairly presumptive

gnostic t'
. 1 ,

1 • 1

value. sign of pregnancy in women m whom there is no clear reason

to account for it, but one which is undoubtedly of great value

in assisting our diagnosis.

Sympa- Shortly after conception various sympathetic disturbances

t'ubances'
system occur, and it is only very exceptionally that

^
' these are not established. They are generally most developed

in women of highly nervous temperament: and they are,

therefore, most marked in patients in the upper classes of

society, in whom this class of organisation is most common.

Morning Amougst the most frequent of these are various disorders

sickness. ^£ ^j^g gastro-intestinal canal. Nausea or vomiting is very

common ; and as it is generally felt on first rising from the
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recumbent position, it is popularly known amongst women

as the ' morning sickness.' It sometimes commences almost

immediately after conception, but more frequently not imtil

the second month, and it rarely lasts after the fourth month.

Generally there is nausea rather than actual vomiting. The

woman feels sick and unable to eat her breakfast, and often

brings up some glairy fluid. In other cases she actually

vomits; and sometimes the sickness is so excessive as to

resist all treatment, seriously to affect the patient's health,

and even imperil her Hfe. These grave forms of the affection

will require separate consideration.

Very different opinions have been held as to the cause of Cause of

morning sickness. Dr. Henry Bennet beheves that, when at ^^^g

all severe, it is always associated with congestion and inflam-

mation of the cervix uteri. Dr. Graily Hewitt maintains

that it depends entirely on flexion of the uterus, producing

irritation of the uterine nerves at the seat of the flexion,

and consequent sympathetic vomiting. This theory, when
broached at the Obstetrical Society, was received with little

favoiu: ; it seems to me to be sufficiently disproved by the

fact, which I believe to be certain, that more or less nausea

is a normal and nearly constant phenomenon in pregnancy,

for it is diflicult to believe that nearly every pregnant woman
has a flexed uterus. The generally received explanation is,

probably, the correct one, viz. that nausea, as well as other

forms of sympathetic distm'bance, depend on the stretching

of the uterine fibres by the growing ovum, and consequent

irritation of the uterine nerves. It is, therefore, one, and
only one, of the numerous reflex phenomena naturally accom-
panying pregnancy. It is an old observation that when the

sickness of pregnancy is entirely absent, other, and generally

more distressing, sympathetic derangements are often met
with, such as a tendency to syncope. Dr. Bedford • has laid

especial stress on this point, and maintains that under such
circiunstances women are peculiarly apt to miscarry.

Other derangements of the digestive functions, depending Otlu r

on the same cause, are not uncommon, such as excessive or
,ta'i't8^of

depraved appetite, the patient showing a craving for strange the iligcs-

and even disgusting articles of diet. These cravings may be friction.*
altogether irresistible, and are popularly known as ' longings.'

• Diseases of Women and Children, p. 551.

I. 2
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Of a similar character is the disturbed condition of the
bowels frequently observed, leading to constipation, diarrhoea,
and excessive flatulence.

Certain glandular sympathies may be developed, one of
the most common being an excessive secretion from the
salivary glands. A tendency to syncope is not infrequent,
rarely proceeding to actual fainting, but rather to that sort

of partial syncope, unattended with complete loss of con-
sciousness, which the older authors used to call ' lypothemia,'
This often occurs in women who show no such tendency at

other times, and, when developed to any extent, it forms a
very distressing accompaniment of pregnancy. Toothache is

common, and is not rarely associated with actual caries of the

teeth. When any of these phenomena are carried to excess

it is more than probable that some morbid condition of the
uterus exists, which increases the local irritation producing
them.

Mental phenomena are very general. An undue degree

of despondency, utterly beyond the patient's control, is far

from imcommon ; or a change which renders the bright and
good-tempered woman fractious and irritable; or even the

more fortunate, but less common, change, by which a dis-

agreeable disposition becomes altered for the better.

All these phenomena of exalted nervous susceptibility

are but of slight diagnostic value. They may be taken as

corroborating more certain signs, but nothing more ; and they

are chiefly interesting from their tendency to be carried to

excess and to produce serious disorders.

Certain changes in the mammae are of early occurrence,

dependent, no doubt, on the intimate sympathetic relations

at all times existing between them and the uterine organs,

but chiefly required for the purpose of preparing for the

important function of lactation, which, on the termination of

pregnancy, they have to perform.

Generally about the second month of pregnancy the

breasts become increased in size and tender. As pregnancy

advances they become much larger and firmer, and blue

veins may be seen covu*sing over them. The most character-

istic changes are about the nipples and areolse. The nipples

become turgid, and are frequently covered with minute

branny scales, formed by the dessication of sero-lactescent
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fluid oozing from them. The areolae become greatly enla.-ged

and darkened from the deposit of pigment (fig. 75). ihe

extent and degree of this discoloration vary much m differ-

ent women. In fair women it may be so shght as to be

hardly appreciable; while in dark women it is generally ex-

ceedingly characteristic, sometimes forming a nearly black

circle extending over a great part of the breast. The areola

becomes moist as well as dark in appearance, and is somewhat

swollen, and a number of small tubercles are developed upon

it, forming a circle of projections around the nipple. Ihese

F;g. 75.

APPEAnA^•CE OP THE AREOLA K riiEQNANCT.

tubercles are described by Montgomery as being intimately

connected with the lactiferous ducts, some of which may .

occasionally be traced into them and seem to open on their

summits. As pregnancy advances they increase in size and

nmnber. During the latter months what has been called

' the secondary areola ' is produced, and when well marked Tlic sa-

presents a very characteristic appearance. It consists of a

number of minute discoloured spots all round the outer

margin of the areola where the pigmentation is fainter, and

which are generally described as resembling spots from which

the colour has been discharged by a shower of water-drops.
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This change, like the darkening of the primary areola, is

most marked in brunettes. At this period, especially in

women whose skin is of fine texture, whitish silvery streaks

are often seen on the breasts. They are produced by the
stretching of the cutis vera, and are permanent.

By pressure on the breasts a small drop of serous-looking

fluid can very generally be forced out from the nipple, often

as early as the third month, and on microscopic examination

milk and cholostrum globules can be seen in it.

DlMgiiostie The diagnostic value of these mammary changes has been
viiluo ot

variously estimated. When well marked they are considered
lUii miliary ^

ehaiiges. by Montgomery to be certain signs of pregnancy. To this

statement, however, some important limitations must be

made. In women who have never borne children they, no

doubt, are so
;

for, although various uterine and ovarian

diseases produce some darkening of the areola, they certainly

never produce the well-marked changes above described. In

multiparse, however, the areolae often remain permanently

darkened, and in them these signs are much less reliable.

In first pregnancies the presence of milk in the breasts may
be considered an almost cei"tain sign, and it is one which I

have rarely failed to detect even from a comparatively early

period. It is true that there are authenticated instances of

non-pregnant women having an abundant secretion of milk

established from mammary irritation. Thus Baudelocque

presented to the Academy of Surgery of Paris a young girl,

eight years of age, who had nursed her little brother for

more than a month. Dr. Tanner states—I do not know on

what authority—that 'it is not uncommon in Western

Africa for young girls who have never been pregnant to

regularly employ themselves in nursing the children of others,

the mammae being excited to action by the application of the

juice of one of the euphorbiaceae.' Lacteal secretion has

even been noticed in the male breast. But these exceptions

to the general rule are so uncommon as merely to deserve

mention as curiosities ; and I have hardly ever been deceived

in diagnosing a first pregnancy from the presence of even

the minutest quantity of lacteal secretion in the breasts,

although even then other corroborative signs should always

be sought for. In multiparae the presence of milk is by no

means so valuable, for it is common for milk to remain
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in the mammge long after the cessation of lactation, even for

several years. Tyler Smith correctly says that ' suppression

of the milk in persons who are nursing and liable to im-

pregnation is a more valuable sign of pregnancy than the

converse condition.' This is an observation I have frequently

corroborated.

As a diagnostic sign, therefore, the mammary appearances They are

are of great importance in primiparte, and when well marked

they are seldom Hkely to deceive. They are specially im- first prog-
•'

. , 1 -J nancies.

portant when we suspect pregnancy m the unmarried, as we

can easily make an excuse to look at the breast without

explaining to the patient the reason ; and a single glance,

especially if the patient be dark-complexioned, may so far

strengthen our suspicion as to justify a more thorough exami-

nation. In married multiparse they are less to be depended

upon.

In connection with this subject may be mentioned various Otlier pig-

irregular deposits of pigment which are frequently observed.
"J,"),g^e^

The most common is a dark-brownish or yellowish line start-

ing from the pubes and running up to the centre of the

abdomen, sometimes as far as the umbilicus only, at others

forming an irregular ring round the umbilicus, and reaching

to the epigastrium. It is, however, of very uncertain occur-

rence, being well marked in some women, while in others

it is entirely absent. Patches of darkened skin are often

observed about the face, chiefly on the forehead, and this

bronzing sometimes gives a very peculiar appearance. Joulin

states that it only occurs on parts of the face exposed to the

sun, and that it is therefore most frequently observed in

women of the lower order who are freely exposed to atmo-
spheric influences. These pigmentary changes are of small

diagnostic value, and may continue for a considerable time
after delivery.

The progressive enlargement of the abdomen, and the Enlargc-

size of the gravid uterus at various periods of pregnancy, as

well as the method of examination by means of abdominal domcn.

palpation, have already been described (pp. 117 and 132).
We will now consider the well-known phenomena pro-

duced by the movements of the foetus in utero, which are so

familiar to all pregnant women. These, no doubt, take
place from the earliest period of foetal life at which the raus-
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cular tissue of the foetus is sufficiently developed to admit of
contraction, but they are not felt by the mother until some-
where about the sixteenth week of utero-gestation, the
precise period at which they are perceived varying consider-
ably in different cases. The error of the law on this subject,

which supposes the child not to be alive, or ' quick,' until

the mother feels its movements, is well known, and has fre-

quently been protested against by the medical profession.

Quicken- The so-called quickening—which certainly is felt very sud-

denly by some women—is believed to depend on the rising

of the uterine tumour sufficiently high to permit ofthe impulse

of the foetus being transmitted to the abdominal walls of the

mother, through the sensory nerves of which its movements
become appreciable. The sensation is generally described as

being a feeble fluttering, which, when first felt, not unfre-

quently causes unpleasant nervous sensations. As the uterus

enlarges, the movements become more and more distinct, and

generally consist of a series of sharp blows or kicks, sometimes

quite appreciable to the naked eye, and causing distinct projec-

tions of the abdominal walls. Their force and frequency will

also vary during pregnancy according to circumstances. At

times they are very frequent and distressing ; at others, the

foetus seems to be comparatively quiet, and they may even not

be felt for several days in succession, and thus unnecessary

fears as to the death of the foetus often arise. The state of

the mother's health has an undoubted influence upon them.

They are said to increase in force after a prolonged abstinence

from food, or in certain positions of the body. It is certain

that causes interfering Avith the vitality of the foetus often

produce very irregular and tumultuous movements. They

can be very readily felt by the accoucheur on palpating

the abdomen, and sometimes, in the latter months, so dis-

tinctly as to leave no doubt as to the existence of pregnancy.

They can also generally be induced by placing one hand

on each side of the abdomen and applying gentle pressure,

which will induce foetal motion, that can be easily appre-

ciated.

The dia- As a diagnostic sign the existence of foetal movements

fiiio.stic
Yia,s always held a high place, but care should be taken in rely-

fetai
°

ing on it. It is certain that women are themselves very often in

move- fancy they feel the movements of a foetus when
luents. '
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none exists, being probably deceived by irregular contractions

of the abdominal muscles, or flatus within the bowels. They

may even involuntarily produce such intra-abdonainal move-

ments as may readily deceive the practitioner. Of course,

in advanced pregnancy, when the foetal movements are so

marked as to be seen as well as felt, a mistake is hardly

possible, and they then constitute a certain sign. But in

such cases there is an abundance of other indications and

little room for doubt. In questionable cases, and at an

earlier period of pregnancy, the fact that movements are not

felt must not be taken as a proof of the non-existence of

pregnancy, for they may be so feeble as not to be perceptible,

or they may be absent for a considerable period.

Braxton Hicks ' has directed attention to the value, from Inter-

a diagnostic point of view, of intermittent contractions of

the uterus diuring pregnancy. After the uterus is sulBciently eontrae-

large to be felt by palpation, if the hand be placed over it,

and it be grasped for a time without using any friction or pres-

sure, it will be observed to distinctly harden in a manner that

is quite characteristic. This intermittent contraction occurs

every five or ten minutes, sometimes oftener, rarely at longer

intervals. The fact that the uterus did contract in this way
had been previously described, more especially by Tyler

Smith, who ascribed it to peristaltic action. But it is certain

that no one, before Dr. Hicks, had pointed out the fact that

such contractions are constant and normal concomitants of

pregnancy, continuing during the whole period of utero-ges-

tation, and forming a ready and reliable means of distinguish-

ing the uterine tumour from other abdominal enlargements.

Since reading Dr. Hicks's paper I have paid considerable Value of

attention to this sign, which I have never failed to detect,
^^^'^

even in the retroverted gravid uterus contained entirely in

the pelvic cavity, and I am disposed entirely to agree with
him as to its great value in diagnosis. If the hand be kept
steadily on the uterus, its alternate hardening and relaxation
can be appreciated with the greatest ease. The advantages
which this sign has over the foetal movements are that it is

constant, that it is not liable to be simulated by anything
else, and that it is independent of the life of ths child, being
equally appreciable when the uterus contains a degenerated

' Obst. Trans, v. 13.
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ovum or dead foetus. The only condition likely to gh
to error is an enlargement of the uterus in consequence of
contents other than the results of conception, such as retained
menses, or a polypus. The history of such cases—which are
moreover of extreme rarity—would easily prevent any mistake.

As a corroborative sign of pregnancy, therefore, I should give

these intermittent contractions a high place.

The vaginal signs of pregnancy are of considerable im-
portance in diagnosis. They are chiefly the changes which
may be detected in the cervix, and the so-called ballottement,

which depends on the mobility of the foetus in the liquor

amnii.

The alterations in the density and apparent length of the

cervix have been already described (p. 136). When preg-

nancy has advanced beyond the fifth month the peculiar

velvety softness of the cervix is very characteristic, and

affords a strong corroborative sign, but one which it would be

unsafe to rely on by itself, inasmuch as very similar altera-

tions may be produced by various causes. When, however,

in a supposed case of pregnancy advanced beyond the period

indicated, the cervix is found to be elongated, dense, and

projecting into the vaginal canal, the non-existence of preg-

nancy may be safely inferred. Therefore the negative value

of this sign is of more importance than the positive.

Ballottement, when distinctly made out, is a very valu-

able indication of pregnancy. It consists in the displace-

ment, by the examining finger, of the foetus, which floats

up in the liquor amnii, and falls back again on the tip

of the finger with a slight tap which is exceedingly charac-

teristic.

In order to practise it most easily, the patient is placed

on a couch or bed in a position midway between sitting and

lying, by which the vertical diameter of the uterine cavity is

brought into correspondence with that of the pelvis. Two

fingers of the right hand are then passed high up into the

vagina in front of the cervix. The uterus being now steadied

from without by the left hand, the intravaginal fingers press

the uterine wall suddenly upwards, when, if pregnancy exist,

the foetus is displaced, and in a moment falls back again,

imparting a distinct impulse to the fingers. When easily

appreciable it may be considered as a certain sign, for although
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an ante-flexed fundus, or a calculus in the bladder, may

give rise to somewhat similar sensations, the absence of

other indications of pregnancy woujd readily prevent error.

Ballottement is practised between the fourth and seventh

months. Before the former time the foetus is too small,

while at a later period it is relatively too large, and can no

longer be easily made to rise upwards in the surrounding

liquor amnii. The absence of ballottement must not be taken

as pro^dng the non-existence of pregnancy, for it may be in-

appreciable from a variety of causes, such as abnormal pre-

sentations, or the implantation of the placenta upon the

cervix uteri.

There are also some other vaginal signs of pregnancy of Vaginal

, • ,1 -1 1
pulsation.

secondary consequence. Amongst these is the vagmal pul-

sation, pointed out by Osiander, resulting from the enlarge-

ment of the vaginal arteries, which may sometimes be felt

beating at an early period. Often this pulsation is very

distinct, at other times it cannot be felt at all, and it is

altogether unreliable, as a similar pulsation may be felt in

various uterine diseases.

Dr. Easch has drawn attention to a previously undescribed Uterino

sign which he believes to be of importance in the diagnosis
fjon'^'''^"

of early pregnancy.' It consists in the detection of fluctua-

tion, through the anterior uterine wall, depending on the

presence of the liquor amnii. In order to make this out,

two fingers of the right hand must be used, as in ballotte-

ment, while the uterus is steadied through the abdomen.

Dr. Easch states that by this means the enlarged uterus in

pregnancy can easily be distinguished from the enlargement

depending on other causes, and that fluctuation can always

be felt as early as the second month. If it is associated with

suppressed menstruation and darkened areolse, he considers

it a certain sign. In order to detect it, however, considerable

experience in making vaginal examinations is essential, and
it can hardly be depended on for general use.

A peculiar deep violet hue of the vaginal mucous mem- Alt eraiion

brane was relied on by Jacquemier and Kliige as affording a
'jj,

^^J*'"^""

readily observed indication of pregnancy. In most cases it vagina,

is well marked
; sometimes, indeed, the change of coloxu- is

very intense, and it evidently depends on the congestion

' Brit. Med. Jour. vol. ii. 1873.
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produced by pressure of the enlarged uterus. The same
effect, however, is constantly seen where similar pressure i.s

affected by large fibroid tumours of the uterus, and, there-
fore, for diagnostic purposes it is valueless,

ut'or'^'
^^^^ important signs are those which can be

signs'of detected by abdominal auscultation, and one of these— the
l.r.giiancy. hearing of the fcetal heart-sounds—forms the only sign

which per se, and in the absence of all others, is perfectly
reliable.

S' fSaT^
The fact that the sounds of the foetal heart are audible

during advanced pregnancy was first pointed out by Mayor of
<ion- Greneva in 1818, and the main facts in connection with foetal

auscultation were subsequently worked out by Kergaradec,
Period at Naegele, Evory Kennedy, and other observers. The pulsa-
-vvhich the ^ , ,

fcetal "^lons first become audible, as a rule, m the course of the fifth

heart- month, or about the middle of the fourth month. In excep-
soniids are

^ , , , . -,

^

audible. tionai Circumstances, and by practised observers, they have
been heard earlier. Depaul believes that he detected them
as early as the eleventh week, and Eouth has also detected

them at an early period by vaginal stethoscopy, which, how-
ever, for obvious reasons, cannot be ordinarily employed.

Naegele never heard them before the eighteenth week, more
generally at the end of the twentieth, and for practical pm-
poses the pregnancy must be advanced to the fifth month
before we can reasonably expect to detect them. From this

period up to term they can almost always be heard, if not

at the first attempt, at least afterwards, to a certainty, if

Ave have the opportunity of making repeated examinations.

Accidental circumstances, such as the presence of an unusual

amount of flatus in the intestines, may deaden the sounds for

a time, but not permanently. Depaul -only failed to hear

them in 8 cases out of 906 examined during the last three

months of pregnancy ; and out of 180 cases which Dr.

Anderson of Griasgow carefully examined, he only failed in

12, and in each of these the child was stillborn. They,

therefore, form not only a most certain indication of preg-

nancy, but of the life of the foetus also.

Dcscrip- The sound has been always likened to the double tic-tac

sound
"^'^^ ^ watch heard through a pillow, which it closely resembles.

It consists of two beats, separated by a short interval, the

first being the loudest and most distinct, the second being
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sometimes inaucUble. The rapidity of the foetal pulsations

forms an important means of distinguishing them from trans-

mitted maternal pulsations with which they might be con-

founded. Their average number is stated by Slater, who

made numerous observations on this point, to be 132, but

sometimes they reach as high as 140, and sometimes as low as

120. It will thus be seen that the pulsations are always

much more rapid than those of the mother's heart, unless,

indeed, the latter be unduly accelerated by transient mental

emotion or disease. To avoid mistakes, whenever the foetal

heart is heard its rate of pulsation should be carefully

counted, and compared with that of the mother's pulse
;

if

the rate differ, we may be sure that no error has been made.

The rapidity of the foetal pulsations- remains, as a rule,

the same during the whole period of pregnancy, while their

intensity gradually increases. They may, however, be tem-

porarily increased or diminished in frequency by disturbing

causes, such as the pressure of the stethoscope, which,

exciting tumultuous movements of the foetus, may induce

greatly increased frequency of its heart-beats. So also

dm-ing labour, after the escape of the liquor amnii, when the

contractions of the uterus have a very distinct influence on

the foetus, they may be greatly modified. An acceleration or Irreguiari-

irregularity of the pulsations, made out in the course of a pro-
l^^^.^f

longed labour, may thus be of great practical importance, by heart-

indicating the necessity for prompt interference. Similar
t.heir^dia-

alterations, associated with tumultuous and unusual foetal gnostic

movements felt by the mother towards the end of pregnancy,

may point to danger to the life of the foetus during the latter

months, and may even justify the induction of premature

labour. This is especially the case in women who have pre-

viously given birth to a succession of dead children owing to

disease of the placenta, and, in tliem, careful and frequently

repeated auscultations may warn us of the impending danger.

The rapidity of the foetal heart has been supposed by Supposod

some to afford a means of determining the sex of the child
Qf^^'^^jl','

before birth. Frankenhauser, who first directed attention to Lcording^

this point, is of opinion that the average rate of pulsations of ^°
^'-''^

the heart is considerably less in male than in female chil- fffitus.

dren, averaging 124 in the minute in the former, as against

144 in the latter. Steinbach makes the difference somewhat
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less, viz. 131 for males, and 138 for females. He predicted

the sex correctly by this means in 45 out of 57 cases, while

Frankenhauser was correct in the whole 50 cases which he
specially examined with reference to the point. Dr. Hiit-

ton, of New York,' was also correct in 7 cases he fixed on for

trial. Devilliers found the difference in the sexes to be the

same as Steinbach ; he attributes it, however, to the size and

weight rather than to the sex of the child, and believes the

pulsations to be least numerous in large and well-developed

children. As male children are usually larger than female,

he thus explains the relatively less frequent pulsations of their

hearts. Dr. Gumming, of Edinburgh, also believes that the

weight of the child has considerable influence on the fre-

quency of its cardiac pulsations, so that a large female child

may have a slower pulse than a small male.^ The point,

however, is more curious than practical, and the rapidity

of the pulsations certainly would not justify any positive

prediction on the subject. Circumstances influencing the

maternal circulation seem to have no influence on that of the

foetus.

Sitg The fcBtal heart-sounds are generally propagated best by
which the

' i]^q ^ack of the child, and are, therefore, most easily audible

heard!' ^ when this is in contact with the anterior wall of the uterus,

as is the case in the large majority of pregnancies. When

the child is placed in the dorso-posterior position, the sounds

have to traverse a larger amount of the liquor amnii, and are

further modifi.ed by the interposition of the foetal limbs.

They are, therefore, less easily heard in such cases, but even

in them they can almost always be made out. As the

foetus most frequently Kes with the occiput over the brim

of the pelvis, and the back of the child towards the left side

of the mother, the heart-sounds are usually most distinctly

audible at a point midway between the umbiUcus and the

left anterior superior spine of the ilium. In the next most

common position, in which the back of the child lies to the

right lumbar region of the mother, they are generally heard

at a corresponding point at the right side, but in this case

they are frequently more readily made out in the right flank,

being then transmitted through the thorax of the child,

which is in contact with the side of the uterus. In breech

> Kew Yor/c Med. Jotir. July 1872. - Edin. Med. Jour. 1875.
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cases, on the other hand, the heart-sounds are generally heard

most distinctly above the umbilicus, and either to the right

or left, according to the side towards which the back of

the child is placed. It will thus be seen that the place

at which the foetal heart-sounds are heard varies with the

position of the foetus ; and this, when combined with the

information derived from palpation, affords a ready means of

ascertaining the presentation of the child before labour.

The sounds are only audible over a Kmited space, about two

or three inches in diameter ;
therefore, if we fail to detect

them in one place, a careful exploration of the whole uterine

tumoiu- is necessary before we are satisfied that they cannot

be heard.

The only mistake that is Hkely to be made is taking the ^entrees of

maternal pulsations, transmitted through the uterine tumour,

for those of the foetal heart. A little care will easily prevent

this error, and the frequency of the mother's pulse should

always be ascertained before counting the supposed foetal

pulsations. If these are found to be 120 or more, while

the mother's pulse is only 70 or 80, no mistake is possible.

If the latter is abnormally quickened greater care may be

necessary, but even then the rate of pulsation of each will

be dissimilar. Braxton Hicks ^ has pointed out that in

tedious labour, when the muscular powers of the mother are

exhausted, the muscular subsurrus may produce a sound
closely resembling the foetal pulsation ; but error from this

source is obviously very improbable.

In listening for the foetal heart-sound the patient Mode of

should be placed on her back, with the shoulders elevated ausculu-^
and the knees flexed. The sm-face of the abdomen should tion.

be uncovered, and an ordinary stethoscope employed, the
end of which must be pressed firmly on the tumour, so as
to depress the abdominal walls. The most absolute still-

ness is necessary, as it is often far from easy to hear the
sounds. Sometimes, after failing with the ordinary stetho-
scope, I have succeeded with the bin-aural, which remarkably
intensifies them. When once heard they are most easily
counted during a space of five seconds, as, on account of
their frequency, it is not always possible to follow them over
a longer period.

' Obsi. Trans, vol. xv.
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When the foetal heart-sounds are heard distinctly, preg-
nancy may be absolutely and certainly diagnosed. The fact

that we do not hear them does not, however, preclude the
possibility of gestation, for the foetus may be dead, or the
sounds temporarily inaudible.

There are some other sounds heard in auscultation which
are of very secondary diagnostic value. One of these is the

so-called umbilical or funic souffle, which was first pointed

out by Evory Kennedy. It consists of a single blowing

murmur, synchronous with the foetal heart-sounds, and most
distinctly heard in the immediate vicinity of the point where

these are most audible. Most authors believe it to be pro-

duced by pressure on the cord, either when it is placed

between a hard part of the foetus and the uterine walls, or

is twisted round the child's neck. Schroeder and Hecker

detected it in fourteen or fifteen per cent, of all cases, and the

latter believed it to be caused by flexure of the first portion

of the cord near the umbilicus. For practical purposes it is

quite valueless, and need only be mentioned as a phenomenon

which an experienced auscultator may occasionally detect.

The uterine souffle is a peculiar single whizzing murmur

which is almost always audible on auscultation. It varies

very remarkably in character and position. Sometimes it is

a gentle blowing or even musical murmur ; at others it is

loud, harsh, and scraping ; sometimes continuous, sometimes

intermittent. It may also be heard at any point of the

uterus, but most frequently low down, and to one or other

side ; more rarely above the umbilicus, or towards the fundus ;

and it often changes its position so as to be heard at a sub-

sequent auscultation at a point where it was previously

inaudible. It may be heard over a space of an inch or two

only, or in some cases over the whole uterine tumour ; or

again, it may sometimes be detected simultaneously over

two entirely distinct portions of the uterus. It is generally

to be heard earlier than the fojtal heart-sounds, often as soon

as the uterus rises above the brim of the pelvis, and it can

almost always be detected after the commencement of the

fourth month. The sound becomes curiously modified by the

uterine contractions during labour, becoming louder and

more intense before the pain comes on, disappearing during

its acme, and again being heard as it goes ofif. Hicks attri-
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bates to a similar cause, viz. the uterine contractions during

pregnancy, the frequent variations in the sound which are

characteristic of it.^ The uterine souffle is also audible after

the death of the foetus, and it is believed by some to be

modified and to become more continuously harsh when that

event has taken place.

Very various explanations have been given of the causes Theor.

of this sound. For long it was supposed to be formed in the ^^^^3"^

vessels of the placenta, and hence the name ' ^placental

soitffle; by which it is often talked of; or if not in the pla-

centa, in the uterine vessels in its immediate neighbourhood.

The non-placental origin of the sound is sufficiently demon-

strated by the fact that it may be heard for a considerable

time after the expulsion of the placenta. Some have sup-

posed that it is not formed in the uterus at all, but in the

maternal vessels, especially the aorta and the iliac arteries,'

owing to the pressure to which they are subjected by the

gravid uterus. The extreme irregularity of the sound, its

occasional disappearance, and its variable site, seem to be con-

clusive against this view. The theory which refers the sound

to the uterine vessels is that which has received most adher-

ents, and which best meets the facts of the case ; but it is

by no means easy, or even possible, to account for the exact

mode of its production in them. Each of the explanations

which have been given is open to' some objection. It is far

from unlikely that the intermittent contractions of the

uterine fibres, which are known to occur during the whole

course of pregnancy, may have much to do with it, by modi-

fying, at intervals, the rapidity of the circulation in the ves-

sels. Its production in this manner may also be favoured by
the chlorotic state of the blood, to which Cazeavxx and Scan-

zoni are inclined to attribute an important influence, likening

it to the anaemic murmur so frequently heard in the vessels

in weakly women.

From a diagnostic point of view the uterine souffle is of its d

very secondary importance, because a similar sound is very
^^uc

generally audible in large fibroid tumours of the uterus, and
even in some few ovarian tumours ; it is, therefore, of little

or no value in assisting us to decide the character of the

VOL. I.

' Op. cit. p. 223.

M
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abdominal enlavgement. The supposed dependence of the
sound on the placental circulation has caused its site to be
often identified with that of the placenta. It is, however,
most frequently heard at the lower part of the uterus, while
the placenta is generally attached near the fundus, so that

its position cannot be taken as any safe guide in determining

the situation of that organ.

Occasionally, in practising auscultation, irregular sounds

of brief duration may be heard, which are not susceptible of

accurate description, and which doubtless depend on the

sudden movements of the foetus in the liquor amnii, or on

the impact of its limbs on the uterine walls. When heard

distinctly they are characteristic of pregnancy ; and they may
be sometimes heard when the other sounds cannot be detected.

They are, however, so irregular, and so often entirely absent,

that they can hardly be looked upon in any other light than

as occasional phenomena.

Two other sounds have been described as being sometimes

audible, which may be mentioned as matters of interest, but

which are of no diagnostic value. One is a rustling sound,

said by Stoltz to be audible in cases in which the foetus is

dead, and which he refers to gaseous decomposition of the

liquor amnii ; its existence is, however, extremely problem-

atical. The other is a sound heard after the birth of the

child, and referred by Caillant to the separation of the pla-

cental adhesions. He describes it as a series of rapid short

scratching sounds, similar to those produced by drawing the

nails across the seat of a horse-hair sofa. Simpson ' admitted

the existence of the sound, but believed that it is produced by

the mere physical crushing of the placenta, and artificially

imitated it out of the body by forcing the placenta through

an aperture the size of the os uteri.

It will be seen, then, that although there are numerous

signs and symptoms accompanying pregnancy, many of them

are unreliable by themselves, and apt to mislead. Those

which may be confidently depended on are the pulsations of

the foetal heart, which, however, fail us in cases of dead chil-

dren ; the foetal movements when distinctly made out ;
bal-

lottement ; the intermittent contractions of the uterus ;
and

' Selected Ohstct. Works, p. 151.
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to these we may safely add the presence of milk in the

breasts, provided we have to do with a first pregnancy.

The remainder are of importance in leading us to suspect

pregnancy, and in corroborating and strengthening other

symptoms, but they do not, of themselves, justify a positive

diagnosis.

M 2
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CHAPTER V.
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The differential diagnosis of pregnancy has of late years

assumed much importance on account of the advance of ab-

dominal surgery. The cases are so numerous in which even

the most experienced practitioners have fallen into error, and

in which the abdomen has been laid open in ignorance of the

fact that pregnancy existed, that the subject becomes one of

the greatest consequence. Fortunately it is less so from an

obstetrical than from a gynaecological point of view, inasmuch

as the converse error, of mistaking some other condition for

pregnancy, is of far less consequence, as it is one which time

will always rectify. But even in this way carelessness may
lead to very serious injvu-y to the character, if not to the

health, of the patient; and it will be well to refer briefly to

some of the conditions most liable to be mistaken for preg-

nancy, and to the mode of distinguishing them.

Adipose enlargement of the abdomen may obscure the

diagnosis by preventing the detection of the uterus ; and if,

as is not uncommon with women of great obesity, it is asso-

ciated with irregular menstruation, the increased size of the

abdomen might be supposed to depend on pregnancy. The

absence of corroborative signs, such as auscultatory pheno-

mena, mammary changes, and the hardness of the cervix as

felt per vaginam, make it easy to avoid this error.

Distension of the uterus by retained menstrual fluid, or

watery secretion, is an occurrence of rarity that could seldom

give rise to error. Still it occasionally happens that the

uterus becomes enlarged in this way, sometimes reacliing

even to the level of the mnbilicus, and that the physical cha-
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racter of the tumour is not unlike that of the gravid uterus.

The best safeguard against mistakes will be the previous

history of the case, which will always be different from that

of ordinary pregnancy. Ketention of the menses ahnost

always occurs from some physical obstruction to the exit of

the fluid, such as imperforate hymen ; or if it occm- in

women who have already menstruated, we may usually

trace a history of some cause, such as inflammation fol-

lowing an antecedent labour, which has produced occlusion

of some part of the genital tract. The existence of a pelvic

tumour in a giid who has never menstruated will of itself

give rise to suspicion, as pregnancy imder such circumstances

is of extreme rarity. It will also be found that general

symptoms have existed for a period of time considerably

longer than the supposed duration of pregnancy, as judged of

by the size of the tumour. The most characteristic of them

are periodic attacks of pain due to the addition, at each

monthly period, to the quantity of retained menstrual fluid.

Whenever, from any of these reasons, suspicion of the true

character of the case has arisen, a carefid vaginal examina-

tion will generally clear it up. In most cases the obstruc-

tion will be in the vagina, and is at once detected, the

vaginal canal above it, as felt per rectum, being greatly

distended by fluid ; and we may also find the bulging and

imperforate hymen protruding through the vulva. The

absence of mammary changes, and of ballottement, will

materially aid us in forming a diagnosis.

The engorged and enlarged uterus, frequently met with Congestive

,in women suffering from uterine disease, might readily be

mistaken for an early pregnancy, if it happened to be asso- thentems.

ciated with amenorrhoea. A little time would, of course,

soon clear up the point, by showing that progressive in-

crease in size, as in pregnancy, does not take place. This
mistake could only be made at an early stage of pregnancy,
when a positive diagnosis is never possible. The accompany-
ing symptoms—pain, inability to walk, and tenderness of the
•uterus on pressure—would further prevent such an error.

Ascites, _29er se, could hardly be mistaken for pregnancy ; Ascitic

for the uniform distension and evident fluctuation, the
absence of any definite tumour, the site of resonance on per- alidomen.

cussion changing in accordance with alteration of the position
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of the woman, and the unchanged cervix and uterus, sliould
be sufficient to clear up any doubt. Pregnancy may, how-
ever, exist with ascites, and this combination may be difficult
to detect, and might readily be mistaken for ovarian disease,
associated with ascites. The existence of mammary changes,
the presence of the softened cervix, ballottement, and aus-
cultation—provided the sounds were not masked by the sur-
rounding fluid—would afford the best means of diagnosing
such a case.

One of the most frequent sources of difficulty is the dif-

ferential diagnosis of large abdominal tumours, either fibroid

or ovarian, or of some enlargements due to malignant disease

of the peritonemn or abdominal viscera. The most expe-

rienced have been occasionally deceived under such circum-
stances. As a rule, the presence of menstruation will prevent
error, as this generally continues in ovarian disease, while in

fibroids it is often excessive. The character of the timiour

—the fluctuation in ovarian disease, the hard nodular masses
in fibroid—and the histoiy of the cases—especially the length

of time the tumour has existed—will aid in diagnosis, while

the absence of cervical softening and of auscultatory pheno-

mena will further be. of material value in forming a conclu-

sion. Some of the most difficult cases to diagnose are those

in which pregnancy complicates ovarian or fibroid disease.

Then the tumour may more or less completely obscm-e

the physical signs of pregnancy. The usual shape of the

abdomen will generally be altered considerably, and we may
be able to distinguish the gravid uterus, separated fi-om the

ovarian tumour by a distinct sulcus, or with the fibroid masses

cropping out fi-om its surface. Om- chief reliance must then

be placed in the alteration of the cervix, and in the ausculta-

tory signs of pregnancy.

-

The condition most likely to give rise to errors is that

very interesting and peculiar state known as spurious preg-

nancy. In this most of the usual phenomena of pregnancy

are so strangely simulated that accurate diagnosis is often

far from easy. There are hardly any of the more appar-

ent symptoms of pregnancy which may not be present

in marked cases of this kind. The abdomen may become

prominent, the areolae altered, menstruation arrested, and

apparent fcetal motions felt
;
and, unless suspicion is aroused,
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Cases in

which

and a careful physical examination made, both the patient

and the practitioner may easily be deceived.

There is no period of the childbearing life in which spu-

rious pregnancy may not be met with ; but it is most likely

to occur in elderly women about the climacteric period, when F^gi;-"'cy

it is generally associated with ovarian irritation connected
^'

with the change of life ; or in younger women, who are either

very desirous of finding themselves pregnant, or who, being

unmarried, have subjected themselves to the chance of being

so. In all cases the mental faculties have miich to do with its

production, and there is generally either very marked hysteria,

or even a condition closely allied to insanity. Spurious preg-

nancy is by no means confined to the human race. It is

well known to occur in many of the lower animals. Harvey

related instances in bitches, either after unsuccessful inter-

course, or in connection with their being in heat, even when

no intercoiuse had occurred. In such cases the abdomen

swelled, and milk appeared in the mammae. Similar pheno-

mena are also occasionally met with in the cow. In these

instances, as in the hmnan female, there is probably some

morbid irritation of the ovarian system.

The physical phenomena are often very well marked. Its signs

The apparent enlargement is sometimes very great, and it
toms.'^"^^

seems to be produced by a projection forward of the abdo-

minal contents due to depression of the diaphragm, to-

gether with rigidity of the abdominal muscles, and may even

closely simulate the uterine tumour on palpation. After the

climacteric it is frequently associated, as Grooch pointed out,

with an undue deposit of fat in the abdominal walls and
omentmii, so that there may be even some dulness on per-

cussion, instead of resonance of the intestines. The foetal

movements are curiously and exactly simulated, either by in-

voluntary contractions of the abdominal walls, or by the

movement of flatus in the intestines. The patient also

generally fancies that she suffers from the usual sympathetic
disorders of pregnancy, and thus her account of her symptoms
will still further tend to mislead.

Not only may the supposed pregnancy continue, but, at Sometimes
what would be the natural term of delivery, all the phe- followed

nomena of labour may supervene. Many authentic cases are ^01!^'"

on record in which regular pains came on, and continued to I'^^our.
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increase in force and frequency until the xictual condition was
diagnosed. Such mistakes, however, are only likely to happen
when the statements of the patient have been received with-
out further inquiry. When once an accurate examination
has been made, error is no longer possible.

"We shall generally find that some of the phenomena of

pregnancy are absent. Possibly menstruation, more or less

irregular, may have continued. Examination per vaginam
will at once clear up the case, by showing that the uterus is

not enlarged, and that the cervix is unaltered. It may then

be very diflEicult to convince the patient or her friends that

her symptoms have misled her, and for this purpose the in-

halation of chloroform is of great value. As consciousness

is abolished, the semi-voluntary projection of the abdominal

muscles is prevented, the large apparent tumour vanishes,

and the bystanders can be readily convinced that none exists.

As the patient recovers the tumour again appears.

The duration of pregnancy in the human female has

always formed a fruitful theme for discussion amongst ob-

stetricians. The reasons which render the point difficult of

decision are obvious. As the large majority of cases occvu- in

married women, in whom intercom'se occurs frequently, there

is no means of knowing the precise period at which con-

ception took place. The only datum which exists for the

calculation of the probable date of delivery is the cessation

of menstruation. It is quite possible, however, and indeed

probable, that conception occurred, in a considerable number

of instances, not immediately after the last period, but im-

mediately before the proper epoch for the occurrence of the

next. Hence, as the interval between the end of one men-

struation and the commencement of the next averages 25

days, an error to that extent is alw^ays possible. Another

source of fallacy is the fact, which has generally been over-

looked, that even a single coitus does not fix the date of

conception, but only that of insemination. It is well knowni

that in many of the lower animals the fertilisation of the

ovule does not take place until several days after copulation,

the spermatozoa remaining in the interval in a state of active

vitality within the genital tract. It has been shown by

Marion Sims that living spermatozoa exist in the cervical

canal in the human female some days after intercoiurse. It
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is very probable, therefore, that in the human female, as in

the lower animals, a considerable but unknown interval

occius between insemination and actual impregnation, which

may render calculations as to the precise duration of preg-

nancy altogether unreliable.

A large mass of statistical observations exist respecting Average

the average duration of gestation, which have been drawn up
[™g„^'7es-

and collated from numerous soiurces. It would serve no sation of

practical purpose to reprint the voluminous tables on this "-q"
and'*'

subject that are contained in obstetrical works. They are delivery,

based on two principal methods of calculation. First., we

have the length of time between the cessation of menstrua-

tion and delivery. This is found to vary very considerably,

but the largest percentage of deliveries occurs between the

274th and 280th day after the cessation of menstruation,

the average day being the 278th; but, in individual in-

stances, very considerable variations both above and below

these Hmits are found to exist. Next we have a series of Average

cases, from various sources, in which only one coitus was
' ' tween a

believed to have taken place. These are naturally always single

open to some doubt, but, on the whole, they may be taken j|g]j"gj!""^

as affording tolerably fair grounds for calculation. Here, as

in the other mode of calculation, there are marked variations,

the average length of time, as estimated from a considerable

collection of cases, being 275 days after the single inter-

course. It may, therefore, be taken as certain that there is No precise

no definite time which we can calculate on as being the ^]^}^

.
delivery

proper duration of pregnancy, and, consequently, no method can be

of estimating the probable date of delivery on which we can
absolutely rely.

The prediction of the time at which the confinement may Methods
be expected is, however, a point of considerable practical ?^ predict-

importance, and one on which the medical attendant is prokible
always consulted. Various methods of making the calcula- <J'ite.

tion have been reconmaended. It has been customary in
this country, according to the recommendation of Mont-
gomery, to fix upon ten lunar months, or 280 days, as the
probable period of gestation, and, as conception is supposed
to occur shortly after the cessation of menstruation, to add
this number of days to any day within the first week after
the last menstrual period as the most probable period of
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delivery. As, however, 278 days is found to be the average
duration of gestation after the cessation of menstruation,
and as this method makes the calculation vary from 281 to
287 days, it is evidently liable to fix too late a date. Nae-
gele's method was to count 7- days from the first appearance
of the last menstrual period, and then reckon backwards
three months as the probable date. Thus, if a patient last

commenced to menstruate on August 10, counting in this

way from August 17 would give May 17 as the probable date
of the delivery.

Matthews Duncan has paid more attention than any one
else to the prediction of the date of delivery. His method
of calculating is based on the fact of 278 days being the
average time between the cessation of menstruation and
parturition ; and he claims to have had a greater average

of success in his predictions than on any other plan. His
rule is as follows :

' Find the day on which the female

ceased to menstruate, or the first day of being what she calls

" well." Take that day nine months forward as 275, unless

February is included, in which case it is taken as 273 days.

To this add three days in the former case, or five if February

is in the count, to make up the 278. This 278th day should

then be fixed on as the middle of the week, or, to make the

prediction the more accurate, of the fortnight in which the

confinement is likely to occur, by which means allowance is

made for the average variation of either excess or deficiency.'

Various periodoscopes and tables for facilitating the cal-

culation have been made. The periodoscope of Dr. Tyler

Smith (sold by JNIessrs. John Smith & Co., 52 Long Acre) is

very useful for reference in the consulting room, giving at a

glance a variety of information, such as the probable period of

quickening, the dates for the induction of premature labour,

etc. The following table, prepared by Dr. Protheroe Smith,

is also easily read, and is very serviceable :

—
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Tahle for Calculating the Period of Utero-Gestation.'

Nine Calonrlar Montlis

From

January
February
March
April

May
June
July
August
September
October
November
December

To

September 30

October
November
December
January
February
March
April

May
June
July
August

31

30
31

31

28

31

30
31

30
31

31

Days

273
273
275
275
276
273
274
273
273
273
273
274

Ten Lunar Mouths

To

October
November
December
January
February
March
April

May
June
July
August
September

Days

280
280
280
280
280
280
280
280
280
280
280
280

The date at which the quickening has been perceived is

rehed on by many practitioners, and still more by patients,

in calculating the probable date of delivery, as it is generally

supposed to occur at the middle of pregnancy. The great

variations, however, in the time at which this phenomenon is

first perceived, and the difficulty which is so often experienced

of ascertaining its presence with any certainty, render it a

very fallacious guide. The only times at which the percep-

tion of quickening is likely to prove of any real value, are

when impregnation has occurred during lactation (when men-
struation is normally absent), or when menstruation is so

uncertain and hregular that the date of its last appearance

cannot be ascertained. As quickening is most commonly felt

during the fourth month, more frequently in its first than in

its last fortnight, it may thus afford the only gmde we can

obtain, and that an uncertain one, for predicting the date of

delivery.

From a medico-legal point ofview the question of the pos-

sible protraction of pregnancy beyond the average time, and
of the limits within which such protraction can be admitted,

' The above obstetric ' Eeady Eeckoner ' consists of two columns, one of
calendar, the other of lunar, months, and may be read as follows : A patient
has ceased to menstruate on July 1 : her confinement may be expected at
soonest about March 31 {the end of nine calendar months) ; or at latest on
April 6 {the end of ten lunar months). Another has ceased to menstruate on
January 20 : her confinement may bo expected on September 30, plus 20 days
{the end of nine calendar months), at soonest ; or on October 7, plus 20 days
{the end often lunar months), at latest.

Quicken-
ing a falla-

cious guide

in estimat-

ing date of

delivery.

Is protrac-

tion of

gestation

possible ?
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is of very great importance. The law on this p.^int varies
considerably in different countries. Thus in France it is
laid down that legitimacy cannot be contested until 300 days
have elapsed from the death of the husband, or the latest
possible opportunity for sexual intercourse. This limit is

also adopted by Austria, while in Prussia it is fixed at 302
days. In England and America no fixed date is admitted,
but while 280 days is admitted as the ' legitimum tempus
pariendi,' each case in which legitimacy is questioned is to
be decided on its own merits. At the early part of the
century the question was much discussed by the leading ob-
stetricians in connection with the celebrated Grardner peerage
case, and a considerable difference of opinion existed among
them. Since that time many apparently perfectly reliable

cases have been recorded, in which the duration of gestation

was obviously much beyond the average, and in which all

sources of fallacy were carefully excluded.

Not to burden these pages with a number of cases, it may
suffice to refer, as examples of protraction, to four well-

known instances recorded by Simpson, • in which the preg-

nancy extended respectively to 336, 332, 319, and 324 days

after the cessation of the last menstrual period. In these,

as in all cases of protracted gestation, there is the possible

source of error that impregnation may have occurred just

before the expected advent of the next period. JNIaking an

allowance of 23 days in each instance for this, we even then

have a number of days much above the average, ^dz. 313,

309, 296, and 301. Numerous instances as curious may be

found scattered through obstetric literature. Indeed, the

experience of most accoucheurs will parallel such cases, which

may be more common than is generally supposed, inasmuch

as they are only likely to attract attention when the husband

has been separated from the wife beyond the average and

expected duration of the pregnancy.

The evidence in favour of the possible prolongation of ges-

tation is greatly strengthened by what is known to occur in the

lower animals. In some of these, as in the cow and the

mare, the precise period of insemination is known to a cer-

tainty, as only a single coitus is permitted. Many tables of

tliis kind have been constructed, and it has been shown that

• Obsiei. Memoirs, p. 84.
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a

there is in them a very., considerable vai-iation. In some

cases in the cow it has been found that delivery took place

45 days, and in the mare 43 days, after the calculated date

Analogy would go strongly to show that what is known to

certainty to occur in the lower animals may also take place

in the human female. • The fact, indeed, is now very generally

admitted ; but we are still unable to fix, with any degree of

precision, on the extreme limit to which protraction is

possible. Some practitioners have given cases in which, on

data which they believe to be satisfactory, pregnancy has

been extremely protracted; thus Meigs and Adler record

instances which they believed to have been prolonged to over

a year in one case, and over fom-teen months in the other.

These are, however, so problematical that little weight can be

attached to them. On the whole it would hardly be safe to

conclude that pregnancy can go more than three or four

weeks beyond the average time. This conclusion is justified

by the cases we possess in which pregnancy followed a single

coitus, the longest of which was 295 days.

Dr. Duncan ^ is inclined to refuse credence to every case Evidence

of supposed protraction unless the size and weight of the of child,

child are above the average, believing that lengthened ges-

tation must of necessity cause increased growth of the child.

The point requires fm'ther investigation, and it cannot be

taken as proved that the foetus necessarily must be large

because it has been retained longer than iisual in utero
; or,

even if this be admitted, it may have been originally small,

and so, at the end of the protracted gestation, be little above

the average weight. There are, however, many cases which
certainly prove that a prolonged pregnancy is at least often

associated with an unusually developed foetus. Dr. Duncan
himself cites several, and a very interesting one is mentioned
by Leishman, in which delivery took place 295 days after a

single coitus, the cliild weighing 12 lbs. 3 oz.

It seems possible that, in some cases of protracted preg- in some
nancy, labour actually came on at the average time, but, on f''^'*'^^

^'^

account oi faulty positions of the uterus, or other obstructing
cause, the pains were ineffective and ultimately died away, '''"'^

not recurrmg for a considerable time. Joulin relates some
instances of this kind. In one of them the labom- was ex-

' Fecundity and Fertility, p. 348.

boiir may
COmmenCO
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pected from the 20th to the 25th of October. He was sum-
moned on the 23rd, and found the pains regular and active,

but ineffective ; after lasting the whole of the 24th and 25th
they died away, and delivery did not take place until Novem-
ber 25th, after the lapse of a month. In this instance the
apparent cause of difficulty was extreme anterior obliquity of

the uterus. A precisely similar case came under my own
observation. The lady ceased to menstruate on March 16th,

1870. On December 12th, that is, on the 273rd day, strong

labour pains came on, the os dilated to the size of a florin,

and the membranes became tense and prominent with each

pain. After lasting all night they gradually died away, and

did not recur until January 12th, 304 days from the cessation

of the last period. Here there was no assignable cause of

obstruction, and the labour, when it did come on, was natural

and easy.

The curious fact that, in both these cases, as in others of

the same kind that are recorded, labour came on exactly a

month after the previous ineffectual attempt at its establish-

ment, affords, so far as it goes, an argument in favour of the

view maintained by many that labour is apt to come on at

what would have been a menstrual period.

Signs of From a forensic point of view it often becomes of im-

deli'vcry
portauce to be able to give a reliable opinion as to the fact

of delivery having occurred, and a few words may be here

said as to the signs of recent delivery. Om- opinion is only

likely to be sought in cases in which the fact of delivery is

denied, and in which we must, therefore, entirely rely on the

results of a physical examination. If this be undertaken

within the first fortnight after labour, a positive conclusion

can be readily arrived at.

At this time the abdominal walls will still be found loose

and flaccid, and bearing very evident marks of extreme dis-

tension in the cracks and fissures of the cutis vera. These

remain permanent for the rest of the patient's life, and may

be safely assumed to be signs of an antecedent pregnancy,

provided we can be certain that no other cause of extreme

abdominal distension has existed, such as ascites, or ovarian

tumour.

Within the first few days after delivery, the hard round

ball formed by the contracted and empty uterus can easily
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be felt by abdominal palpation, and more certainly by com-

bined external and internal examination. The process of

involution, however, by which the uterus is reduced to its

normal size, is so rapid that after the first week it can no

longer be made out above the brim of the pelvis. In cases

in which an accurate diagnosis is of importance, the increased

length of the uterus can be ascertained by the uterine sound,

and its cavity will measure more than the normal 2^ inches

for at least a month after delivery. It should not be forgotten

that the uterine parietes are now undergoing fatty degenera-

tion, and that they are more than usually soft and friable, so

that the sound should be used with great caution, and only

when a positive opinion is essential. The state of the cervix

and of the vagina may afford useful information. Immedi-

ately after delivery the cervix hangs loose and patulous in

the vagina, but it rapidly contracts, and the internal os is

generally entirely closed after the eighth or tenth day. The

remainder of the cervix is longer in returning to its normal

shape and consistency. It is generally permanently altered

after delivery, the external os remaining fissm'ed and trans-

verse, instead of circular with smooth margins, as in virgins.

The vagina is at first lax, swollen, and dilated, but these

signs rapidly disappear and cannot be satisfactorily made out

after the first few days. Tlie absence of the fourchette may
be recognised, and is a persistent sign.

The presence of the lochia aflPords a valuable sign of

recent delivery. For the first few days they are sanguineous,

and contain numerous blood-corpuscles, epithelial scales, and
the debris of the decidua. After the fifth day they generally

change in colour, and become pale and greenish, and from the

eighth or ninth day till about a month after delivery they
have the appearance of thick opalescent mucus. They
have, however, a peculiar, heavy, sickening odour, which
should prevent then- being mistaken for either menstruation
or leucorrhoeal discharge.

The appearance of the breasts will also aid the decision,

for it is impossible for the patient to conceal the turgid
swollen condition of the mammte, with the darkened areolte,

and, above all, the presence of milk. If, on microscopic
examination, the milk is fovmd to contain colostrum corpuscles,
the fact of very recent delivery is certain. In women who
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do not nurse it should be remembered tliat the secretion of

milk often rapidly disappears, so that its absence cannot be

taken as a sign that delivery has not taken place. On the

whole, there should be no difficulty in deciding that a woman
has been delivered, as some of the signs are persistent for

the rest of her life ; but it is not so easy, unless we see the

case within the first eight or ten days, to say how long it is

since labour took place.
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CHAPTEK VI.

ABNORMAL PREGNANCY, INCLUDING MULTIPLE PREGNANCY, SUPER-

FCETATION, EXTRA-UTERINE FCETATION, AND MISSED LABOUR.

The occm-rence of more than one foetus in utero is far Plural

from uncommon, but there are circumstances connected with abnormal

it which justify the conclusion that plural births must not variety of

be classified as natural forms of pregnancy. The reasons T^^^S^^^^y-

for this statement have been well collected by Dr. Arthur

Mitchell,^ who conclusively shows that not only is there a

direct increase of risk both to the mother and her offspring,

but that many abnormalities, such as idiocy, imbecility, and

bodily deformity, occur with much greater frequency in twins

than in single-born children. He concludes that ' the whole

history of twin bu'ths is exceptional, indicates imperfect de-

velopment and feeble organisation in the product, and leads

us to regard twinning in the human species as a departure

from the physiological rule, and tlierefore injxurious to all

concerned.'

The frequency of multiple births varies considerably Frequency

under different cii-cmnstances. Taking the average of a p^^^t-'plo
Ull'fcllS

large nimiber of cases collected by authors in various coun-
tries, we find that twin pregnancies occur about once in 87
labours

;
triplets once in 7,679. A certain number of qua-

druple pregnancies, and some cases of early abortion in which
there were five foetuses, are recorded, so that there can be no
doubt of the possibility of such occurrences ; but they are so

extremely uncommon that they may be looked upon as rare

exceptions, the relative frequency of which can hardly be
determined.

The frequency of multiple pregnancy varies remarkably

' 3fed. Times and Gas. Nov. 1862.

VOL. I. N
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The following table ' will
elativo in different races and countries.

d'i'Sit ^^ow this at a glance :—
countries.

Relative Fueguhncy of Multiple Pbegkancies in Europk.

Countries Ti
roportion of
^111 to Single
Births

Proportion of
Triplets

Proportion of
Quadruplets.

Eugland. .... 1 • 1 1 fi 1 6,720
Austria .... 1 • Q4.

1 • fioI . OV 1 6,675
Scotland .... 1 : 95
France .... 1 : 99 1 8,256
Ireland .... 1 : 64 1 4,995 1 : 167,296
Mecklenbiirg-Sch-vverin 1 : 68.9 1 6,4.36 1 : 183,236
Norway .... I : 81.62 1 5,442
Prussia .... I : 89 1 7,820 1 : 394,690
Eusfiia .... I : 60.05 1 4,054
Saxony . , , . I : 79 1 1,000 1 : 400,000
Switzerland I : 102
Wurtemberg L : 862 1 6,464 1 : 110,991

It will he seen that the largest proportion of multiple births

occurs in Eussia, and that the number of triple births is

greatest where twin pregnancies are most frequent. Puech
concludes that the number of multiple pregnancies is in

direct proportion to the general fecundity of the inhabitants.

Dr. Duncan has deduced some interesting laws, with

regard to the production of twins, from a large number of

statistical observations ;^ especially that the tendency to the

production of twins increases as the age of the woman
advances, and is greater in each succeeding pregnancy, ex-

ception being made for the iirst pregnancy, in which it is

greater than in any other. Newly married women appear

more likely to have twins the older they are. There can be

no doubt that there is often a strong hereditary tendency

in individual families to multiple births. A remarkable in-

stance of this kind is recorded by Mr. Curgenven,^ in which

a woman had four twin pregnancies, her mother and aunt

each one, and her grandmother two. Simpson mentions a

case of quadruplets, consisting of three males and one female,

who all survived, the female subsequently giving birth to

triplets.'*

' Puech, Des Naissanccs MultipUs.

2 On Fecundity, Fertility, and Sterility, p. 99.

' Ohst. Trans, vol. xi.

* Ohst. Works, p. 830.
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In the lamest number of cases of twins the children Sex of

° „ ,1 , children,

are of opposite sexes, next most frequently there are two

females, and twin males are the most uncommon. Thus, out

of 59,178 labours, Simpson calculates that twin male and

female occurred once in 199 laboiu-s, twin females once in

226, and twin males once in 258. The proportion of male

to female births is also notably less in twin than in single

pregnancies.

Twins, and a /oriiori triplets, are almost always smaller &1zeof^

and less perfectly developed than single children. Hence

the chances of their survival are much less, and Clarke cal-

culates the mortality amongst twin children as one out of

thirteen. Of triplets, indeed, it is comparatively rare that

all survive ; while in quadruplets, prematm-e labour and the

death of the foetuses are almost certain. It is a common

observation that twins are often unequally developed at birth.

By some this difference is attributed to one of them being

of a different age to the other. It is probable, however,

that in most of these cases the full development of one

foetus has been interfered with by pressure of the other.

This is far from uncommonly carried to the extent of destroy-

ing one of the twins, which is expelled at term, mmnmified
and flattened between the living child and the uterine wall.

In other cases when one foetus dies it may be expelled with-

out terminating the pregnancy, the other being retained in

utero and born at term ; and those who disbelieve in the

possibility of superfoetation explain in this way the cases in

which it is believed to have occurred.

Multiple pregnancies depend on various causes. The Causes,

most common is probably the simultaneous, or nearly simul-

taneous, maturation and rupture of two Graafian follicles,

the ovules becoming impregnated at or about the same
time. It by no means necessarily follows, even if more than
one follicle should rupture at once, that both ovules should
be impregnated. This is proved by the occurrence of cases
in which there are two corpora lutea with only one foetus.

There are numerous facts to prove that ovules thrown off

within a short time of each other may become separately im-
pregnated, as in cases in which negro women have given
birth to twins, one of which was pure negro, the other half-
caste.

N 2
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It may happen, however, that a single Graafian follicle

contains more than one ovule, as has actually been observed
before its rupture

;
or, as is not uncommon in the egg of the

fowl, an ovule may contain a double germ, each of which
may give rise to a separate foetus.

Arrange- The various modes in which twins may originate explain

the'Ltal
satisfactorily the variations which are met with in the

mem- arrangement of the foetal membranes, and in the form andIt]
plaTouti?

connections of the placentae. In a large proportion of cases

there are two distinct bags of membranes, the septum between
them being composed of four layers, viz. the chorion and
amnion of each ovum. The placentae are also entirely

separate. Here it is obvious that each twin is developed

from a distinct ovum, having its own chorion and amnion.

On arriving in the uterus it is probable that each ovum be-

comes fixed independently in the mucous membrane, and is

surrounded by its own decidua reflexa. As growth advances,

the decidua reflexa generally atrophies from pressure, as it

is not usual to find more than four layers of membrane in the

septum separating the ova. In other cases there is only one

chorion, within which are two distinct amnions, the septiun

then consisting of two layers only. Then the placentae are

generally in close apposition, and become fused into a single

mass ; the cords, separately attached to each foetus, not in-

frequently uniting shortly before reaching the placental

mass, their vessels anastomosing freely. In other more rare

instances both foetuses are contained in a common amniotic

sac
;
but, as the amnion is a purely foetal membrane, it is prob-

able that, when this arrangement is met with, the originally

existing septmn between the amniotic sacs has been des-

troyed. In both these latter cases the twins must have been

developed from a single ovule containing a double germ, and

Schroeder states that they are then always of the same sex.

Dr. Brunton ^ has started a precisely opposite theory, and

has tried to prove that twins of the same sex are contained

in separate bags of membrane, while twins of opposite sexes

have a common sac. He says that out of twenty-five cases

cominsr imder his observation, in fifteen the children con-

tained in different sacs were of the same sex, but in the remain-

ing ten, in which there was only one sac, they were of oppo-

' Obst. Trans, vol. x.
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site sexes. It is difficult to believe that there is not an error in

these observations, since twins contained in a single amniotic

sac do not occnr nearly as often as ten times out of twenty-

five cases, and no distinction is made between a common

chorion with two amnions and a single chorion and amnion.

The facts of double monstrosity also disprove this view, Donblo^

since conjoined twins must of necessity arise from a single

ovule with a double germ, and there is no instance on record

in which they were of opposite sexes.

In triplets the membranes and placentae may be all Mem-
. T , n J 1 • 1 J.

liraues and
separate, or as is commonly the case there is one complete

pij^eentse

bag of membranes, and a second having a common chorion, in triplets,

with a double amnion. It is probable, therefore, that triplets

are generally developed from two ovules, one of which con-

tained a double germ.

It is comparatively seldom that twin pregnancy can Diagnosis

be diagnosed before the birth of the first child, and, even
plj'p!^!!

when suspicion has arisen, its indications are very defective, uancy.

There is generally an unusual size and an irregularity of

shape of the uterus, sometimes even a distinct depression or

sulcus between the two foetuses. When such a sulcus exists

it may be possible to make out parts of each foetus by pal-

pation on either side of the uterus. The only sign, how-
ever, on which the least reliance can be placed is the de-

tection of two foetal hearts. If two distinct pulsations are

heard at difi"erent parts of the uterus
;

if, on carrying the
stethoscope from one point to another, there is an interspace

where pulsations are no longer audible, or when they become
feeble, and again increase in clearness as the second point is

reached
; and, above all, if we are able to make out a differ-

ence in frequency between them, the diagnosis is tolerably
safe. It must be remembered, however, that the sounds of
a single heart may be heard over a larger space than usual,
and hence a possible source of error. Twin pregnancy,
moreover, may readily exist without the most careful auscul-
tation, enabling us to detect a double pulsation, especially if
one child lie in the dorso-posterior position, when the body
of the other may prevent the transmission of its heart's beat.
The so-called placental souffle is generally too diff'use and
irregular to be of any use in diagnosis, even when it is dis-
tinctly heard at separate parts of the uterus.
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Snpov- Closely conuected with the subi ect of multiple pregnancies

and snppv- '""^ Conditions known as superfecundatimi and supe?--

tio""''""
f^^'^^^'^''^ regarding which there has been much controversy
and difference of opinion.

By the former is meant the fecundation, at or near the
same period of time, of two separate ovules before the
decidua lining the uterus has been formed, which by many
is supposed to form an insuperable obstacle to subsequent
impregnation. The possibility of this occurrence has been
incontestably proved by the class of cases already referred

to, in which the same woman has given birth to twins bearing

evident traces of being the offspring of fathers of different

races.

JBy superfoetation is meant the impregnation of a second
ovule when the uterus abeady contains an ovuin which has

arrived at a considerable degree of development. The cases

Cases sup- which are supposed to prove the possibility of this occurrence

depend on
^^'^ ^'^^^ numerous. They are those in which a woman is

super- delivered simultaneously of foetuses of very different ages,
oetation.

bearing all the marks of ha\dng arrived at term, the

other of prematurity; or of those in which a woman is

delivered of an apparently mature child, and, after the lapse

of a few months, of another equally mature. The possibility

35xplana- of superfoetation is strongly denied by many practitioners of

many^of
eminence, and explanations are given, which doubtless seem

these to accouut satisfactorily for a large proportion of the supposed
cases.

examples. In the former class of cases it is supposed, with

much probability, that there is an ordinary twin pregnancy,

the development of one foetus being retarded by the presence

in utero of another. That this is not an uncommon occur-

rence is certain, and the fact has already been alluded to in

treating of twin pregnancy. In cases of the latter kind it is

possible that some of them may be due to separate impreg-

nation in a bilobed uterus, the contents of one division being

thrown off a considerable time before those of the other.

Numerous authentic examples of this occurrence are recorded,

but by far the most remarkable is that related by Dr. Ross,

of Brighton, which has been already referred to (p. 44). In

this case the patient had previously given birth to many

children without any suspicion of her abnormal formation

having arisen, and, had it not been detected by Dr. Ross, the
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case might fairly enough have been claimed as an indubitable

example of superfoetation.

Making every allowance for these explanations, there Some cases

remain a considerable number of cases which it is very diffi-
pif^'^,-,'"/''

cult to account for, except on the supposition that the second except on

child has been conceived a considerable time after the first.
^j'^g-J^f

Those interested in the subject will find a large number of super-^^

examples collected in a valuable paper by Dr. Bonnar,^ of

Cupar.' He has adopted the ingenious plan of consulting

the records of the British peerage, where the exact date of

the birth of successive children of peers is given, without,

of course, any reasonable possibihty of error, and he has

collected numerous examples ofbirths rapidly succeeding each

other which are apparently inexplicable on any other theory.

In one case he cites, a child was born September 12, 1849,

and the mother gave birth to another on January 24, 1850,

after an interval of only 127 days. Subtracting from that

14 days, which Dr. Bonnar assumes to be the earliest possible

period at which a fresh impregnation can occur after delivery,

we reduce the gestation to 113 days, that is, to less than four

calendar months. As both these children sur%dved, the

second child could not possibly have been the result of a

fresh impregnation after the birth of the first ; nor could the

first child have been a twin prematurely delivered, for if so

it must have only reached rather more than the fifth month,

at which time its survival would have been impossible.

Besides the nmnerous examples of cases of this -^ind

recorded in most obstetric works, there are one or two of

miscarriage in the early months, in which, in addition to a

foetus of four or five months' growth, a perfectly fresh ovum
of not more than a month's development was thrown off.

One such case was shown at the Obstetrical Society in 1862,

which was reported on by Drs. Harley and Tanner, who stated

that in their opinion it was an example of superfoetation. A
still more conclusive case is recorded by Tyler Smith,^ ' A
young married woman, pregnant for the first time, miscarried

at the end of the fifth month, and some hours afterwards a

small clot was discharged, inclosing a perfectly healthy ovum
of about one month. There were no signs of a double uterus

' Edin. Med. Jour. 1864-65.
' Manual of Obstetrics, p. 112.
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in this case. The patient had menstruated regularly during
the time she had been pregnant.' This case is of special
interest from the fact of the patient having menstruated
during pregnancy—a circumstance only explicable on the
same anatomical grounds which render superfoetation possible.

So far as I know, it is the only instance in which the coincid-

ence of superfoetation and menstruation during early preg-

nancy has been observed.

The objections to the possibility of superfoetation are

Fig. 76.

ILLtrSTaATING THE CAVITY BETWEEN THE DECIDUA VERA AND THE DBCIDUA REPLEXA
DOHINa THE EARLY MONTHS OF PREGNANCY. (After Coste.)

Objections based on the assumptions that the decidua so completely fills

to the ™ ^Yie uterine cavity that the passage of the spermatozoa is
admission ^

.

of super- impossible ; that their passage is prevented by the mucous
fcetation. plug which blocks up the cervix; and that when impregna-

None of tion ^las taken place ovulation is suspended. It is, however,
them seem

(.gj-^g^j^ iho^t none of these are insuperable obstacles to a
an insiir- ^
mountable second impregnation. The first was originally based on the

ft'^^^llt^l.V^ older and erroneous view which considered the decidua to be

rence. an exudation lining the entire uterine cavity, and sealing up

the mouths of the Fallopian tubes and the aperture of the

internal os uteri. The decidua reflexa, however, does not
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Gome into apposition with the decidua vera until about the

eighth week of pregnancy, and, therefore, until that time

there is a free space between the two membranes through

which the spermatozoa might pass to the open mouths

of the Fallopian tube, and in which a newly impregnated

ovule might gi-aft itself. A reference to the accompanying

figure of a pregnancy in the third month, copied from

Coste's work, will readily show that, as far as the decidua is

concerned, there is no mechanical obstacle to the descent

and lodgment of another impregnated ovule (fig. 76). Then,

as regards the plug of mucus, it is pretty certain that this

is in no way different from the mucus tilling the cervix in

the non-pregnant state, which offers no obstacle at all to

the passage of the spermatozoa. Lastly, respecting the ces-

sation of ovulation diuring pregnancy, this, no doubt, is the

rule, and probably satisfactorily explains the rarity of super-

foetation. There are, however, a sufficient number of authen-

ticated cases of menstruation during pregnancy to prove that

ovulation is not always absolutely in abeyance ; and, as long

as it occurs, there is unquestionably no positive mechanical

obstruction, at least in the early months of pregnancy, in

the way of the impregnation and lodgment of the ovules that

are thrown off. The reasonable conclusion, therefore, seems The possi-

to be that, although a large majority of the supposed cases
g^pg-^^^^jj^

are explicable in other ways, it cannot be admitted that tion must

superfoetation is either physiologically or mechanically im- ^^^^^^^
possible. ted.

The most important of the abnormal varieties of preg- Extra-

nancy, if we consider the serious and very generally fatal
"•^^nne

results attending it, is the so-called extra-uterine foetation,

which consists in the arrest and development of the ovum
outside the cavity of the uterus. Of late years this subject

has received much well-merited attention, which, it is to be
hoped, may lead to the establishment of some definite rules
for the management of this most anxious and dangerous
class of cases.

The ovum may be arrested and developed in various Site of

situations on its way to the uterus, most commonly in some
[jf

™"

part of the Fallopian tube, or it may be in the cavity of the Jregnancy.

abdomen, or even quite beyond it, as in a few rare cases in
which the ovum has found its way into a hernial sac.
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Extra-uterine gestation may be subdivided into the fol-
lowing classes : 1st, and most common of all, tubal gesta-
tion, and as varieties of this, although by some made into
distinct classes, (a) interstitial and (6) tubo-ovarian gesta-
tion. In the former of these subdivisions the ovum is

arrested in the part of the Fallopian tube that is situated in
the substance of the uterine parietes ; in the latter, at or

near the fimbriated extremity of the tube—so that part of

its cyst is formed by the tube and part by the ovary. 2nd.

Abdominal gestation, in which an ovum, instead of finding

its way into, the tube, falls into the peritoneal cavity, and
there becomes attached and developed ; or the so-called

secondary abdominal gestation, in which an extra-uterine

pregnancy, originally tubal, becomes ventral, through rup-

ture of its cysts and escape of its contents into the abdomi-
nal cavity. 3rd. Ovarian gestation, the existence of which
is denied by many writers of eminence, such as Velpeau and

Arthur Farre, while it is maintained by others of equal cele-

brity, such as Kiwisch, Coste, and Hecker, It must be ad-

mitted that it is extremely difficult to understand how an

ovarian pregnancy, in the strict sense of the word, can

occur, for it implies that the ovule has become impregnated

before the laceration of the Graafian follicle, through the

coats of which the spermatozoa must have passed. Coste,

indeed, believes that this frequently occurs
;

but, while

spermatozoa have been detected on the surface of the ovary,

their penetration into the Graafian follicle has never been

demonstrated. Farre has also clearly shown that in many
cases of supposed ovarian pregnancy the surrounding struc-

tures were so altered that it was impossible to trace their

exact origin, and to say, to a certainty, that the foetus was

really within the substance of the ovary. Kiwisch gives a

reasonable explanation of these cases by supposing that some-

times the Graafian follicle may rupture, but that the ovule

may remain within it without being discharged. Through

the rent in the walls of the follicle the spermatozoa may

reach and impregnate the ovule, which may develop in the

situation in which it has been detained. The subject has

been recently ably considered by Puech,' who admits two

varieties of ovarian pregnancy, according as the foetus has

' Annal. de Gymc. July 1878.
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developed in a vesicle which has remained open, or in one

which has closed immediately after fecundation. He consi-

ders that most cases of so-called ovarian pregnancy are either

dermoid cysts,- ovario-tubal pregnancies, or abdominal preg-

nancies in which the placenta is attached to the ovary, and

that even in the rare cases of true ovarian pregnancies the

progress and results do not differ from that of abdominal

pregnancy. While, therefore, it is impossible to deny the

existence of ovarian pregnancy, it must be considered to be a

very rare and exceptional variety, which, as far as treatment

and results are concerned, does not differ from tubular or

abdominal gestation. 4th. There are two rare varieties in

which an ovum is developed either in the supplementary

horn of a bi-lobed uterus or in a hernial sac.

For the sake of clearness, we may place these varieties of

extra-uterine gestation in the following tabular form :

—

1st. Tubal—
(a) Interstitial, (6) Tubo-ovarian.

2nd. Abdominal—
(a) Primary, (b) Secondary.

3rd. Ovarian.

4th. In bi-lobed uterus, hernial, etc.

The etiology of extra-uterine foetation in any individual Causes,

case must necessarily be almost always obscure. Broadly

speaking, it may be said that extra-uterine foetation may be

produced by any condition which prevents or renders difficult

the passage of the ovule to the uterus, while it does not pre-

vent the access of the spermatozoa to the ovule. Thus in-

flammatory thickening of the coats of the Fallopian tubes by
lessening their calibre, but not sufficiently so to prevent the

passage of the spermatozoa, may interfere with the move-
ments of the tube which propel the ovum forward, and so

cause its arrest. A similar effect may be produced by various

morbid conditions, such as inflammatory adhesions, from old-

standing peritonitis, pressing on the tube ; obstruction of its

calibre by inspissated mucus or small polypoid growths ; the
pressure of uterine or other tu.mours," and the like. The
fact that extra-uterine pregnancies occiu- most frequently in Mo.st. com-

multiparfE, and comparatively rarely in women under thirty
^^^^^

years of age, tends to show that these conditions, which are para!"

clearly more likely to be met with in such women than in
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young primiparae, have considerable influence in its causa-
tion. A curiously large proportion of cases occur in women
who have either been previously altogether sterile, or in

whom a long interval of time has elapsed since their last

pregnancy. The disturbing effects of fright, either during
coition or a few days afterwards, have been insisted on by
many authors as a possible cause. Numerous cases of this

kind are recorded
;
and, although the influence of emotion

in the production of this condition is not susceptible of

proof, it is not difficidt to imagine that spasms of the Fallo-

pian tubes might be produced in this way, which would

either interfere with the passage of the ovum, or direct it

into the abdominal cavity. The occurrence of abdominal

pregnancy is probably less difficult to accoimt for if we admit,

with Coste, that the ovule becomes impregnated on the sur-

face of the ovary itself, for there must be very many condi-

tions which prevent the proper adaptation of the fimbriated

extremity of the tube to the surface of the ovary, and fail-

ing this the ovum must of necessity drop into the abdom-

inal cavity. Kiwisch has pointed out that this is particularly

apt to oocur when the Graafian folKcle develops on the pos-

terior surface of the ovary
;
and, indeed, it is probable that

it may be of common occurrence, and that the comparative

rarity of abdominal pregnancy is due to the difficulty with

which the impregnated ovule engrafts itself on the surround-

ing viscera. Impregnation may actually occur in the abdom-

inal cavity itself, of which Keller^ relates a remarkable

instance. In this case Koeberle had removed the body of

the uterus and part of the cervix, leaving the ovaries. In

the portion of the cervix that remained there was a fistulous

aperture opening into the abdominal cavity, through which

semen passed and produced an abdominal gestation. Several

cmious cases are also recorded, which have given rise to a

good deal of discussion, in which a tubal pregnancy existed

while the corpus luteum was on the opposite side (fig. 77).

The most probable explanation, however, is that the fimbri-

ated extremity of the tube in which the ovum was found

had twisted across the abdominal cavity and grasped the

opposite ovary, in this way, perhaps, producing a flexion

which impeded the progress of the ovum it had received

' Dcs Grossesscs Extra-uierines, Tdv'is, •1872.
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into its canal. Tyler Smith suggested that such cases might

be explained by supposing that the ovum, after reaching the

uterus, failed to graft itself in the mucous membrane, but

found its way into the opposite Fallopian tube. Kussmaul

thinks that such a passage of the ovum across theuterme

cavity may be caused by muscular contraction of the uterus,

occurring shortly after conception, squeezing the yet free

ovum upwards towards the opening of the opposite tube, and

possibly into the tube itself.

The history and progress of cases of extra-uterine preg-

nancy are materially different according to their site, and,

for practical purposes, we may consider them as forming

two great classes : the tubal (with its varieties), and the

abdominal.

When the ovum is arrested in any part of the Fallopian Tubal

tube the chorion soon commences to develop villi, iust as in preg"<i"-

ordinary pregnancy, which engraft themselves into the

mucous lining of the tube, and j&x the ovum in its new
position. The mucous membrane becomes hypertrophied, Changes

much in the same way as that of the uterus under similar -'^'^l''

pian tub
circumstances ; so that it becomes developed into a sort of

pseudo-decidua. Inasmuch, however, as the mucous coat of

the tubes is not furnished with tubular glands, a true decidua

can scarcely be said to exist, nor is there any growth of mem-
brane around the ovum analogous to the decidua reflexa.

' Mon.f. Geburt, Oct. 1862.
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The ovum is, therefore, comparatively speaking, loosely at-

tached to its abnormal situation, and hence haemorrhage from
laceration of the chorion villi can very readily take place.

It is seldom that any development of the chorion villi

into distinct placental structm-e is observed ; this is probably

owing to the fact that laceration and death generally occur

before the period at which the placenta is normally formed.

The muscular coat of the tube soon becomes hypertrophied,

and as the size of the ovum increases the fibres are separated

from each other, so that the ovum protrudes at certain points

through them, and at these it is only covered by the stretched

Fig. 78.

TUBAL PIVEGNASOT. (From a Specimen in the Museum of Kiug's College.)

and attenuated mucous and peritoneal coats of the tube.

At this time the tubal pregnancy forms a smooth oval tumour,

which, as a rule, has not formed any adhesions to the sur-

rounding structures (fig. 78). The part of the tube unoccu-

pied by the ovum may be found unaltered, and permeable in

both directions ;
or, more frequently, it becomes so stretched

and altered that its canal cannot be detected. Most fre-

quently it is that part of the tube nearest the uterus which

Condition cannot be made out. The condition of the uterus in this, as

^'^^ in other forms of extra-uterine pregnancy, has been the sub-
iturus.
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ject of considerable discussion. It is now universally admit-

ted that the uterus undergoes a certain amount of sympa-

thetic engorgement,, the cervix becomes softened, as m natural

pregnancy, and the mucous membrane develops into a true

decidua. In many cases the decidua is found on post-mortem

examination, in others it is not; and hence the doubts that

some have expressed as to its existence. The most reasonable

explanation of its absence is that given by Duguet,i ^i^o has

shown that it is far from imcommon for the uterine decidua

to be thrown off en masse during the ha;morrhagic discharges

which so frequently precede the fatal issue of extra-uterine

gestation.

When the ovum is arrested in that portion of the tube Interstitial

, . , 1 • . 1 and lalse-

passing through the uterus, m so-called interstitial pregnancy, ^^.^^j.^^

the muscular fibres of the uterus become stretched and dis- pregnancy,

tended, and form the outer covering of the ovum. When, on

the other hand, the site of arrest is in the fimbriated ex-

tremity of the tube, the containing cyst is formed partly of

the fimbriae of the tube, partly of ovarian tissue ; hence it is

much more distensible, and the pregnancy may continue with-

out laceration to a more advanced period, or even to term, so Progress

that when the ovum is placed in this situation, the case much

more nearly resembles one of abdominal pregnancy.

The termination of tubal pregnancy, in the immense Period at

majority of cases, is death, produced by laceration giving rise
J!^JpturQ

either to internal haemorrhage or to subsequent intense occurs,

peritonitis. Eupture usually occurs at an early period of

pregnancy, most generally from the fourth to the twelfth

week, rarely later. However, a few instances are recorded in

which it did not take place until the fourth or fifth month,

and Saxtorph and Spiegelberg have recorded apparently

authentic cases in which the pregnancy advanced to term
without laceration. It is generally effected by distension of

the tube, which at last yields at the point which is most
stretched ; and sometimes it seems to be hastened or deter-

mined by accidental circumstances, such as a blow or fall, or

the excitement of sexual intercourse.

The symptoms accompanying rupture are those of intense Sympto

.collapse, often associated with severe abdominal pain, pro- of rupture,

duced by the laceration of the cyst. The patient will be

' Annalcs de Gi/vecologie, May 1874.

and termi-

nation.

ms
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found deadly pale, with a small, thready, and almost imper-
ceptible pulse, perhaps vomiting, but with mental faculties

clear. If the htemorrhage be considerable, she may die

without any attempt at reaction. Sometimes, however—and

this generally occurs in cases in which the tube tears, the

ovum remaining intact—the haemorrhage may cease on account

of the ovum protruding through the aperture, and acting as

a plug. The patient may then imperfectly rally, to be again

Fig. 79,

EXTRA-UTERINE PREGSA2fCY AT TERM OP TETE TUBO-OVARIAS VAMETY. (After a CaSe o£

Dr. A. Sibley CampbeU's.)

prostrated by a second escape of blood, which proves fatal.

If the loss of blood is not of itself sufficient to cause death

from shock and antemia, the fatal issue is generally only post-

SeeoncW poned, for the effused blood soon sets up a violent general

peritonitis, peritonitis, which rapidly carries off the patient, it sne

should survive the second danger, the case is transformed

into one of abdominal pregnancy, the foetus becommg sur-
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rounded by a Ccapsule produced by inflammatory exudation

(fig. 79). The case is then subjected to the rules of treat-

ment presently to be discussed when considering that variety

of extra-uterine gestation.

The possibility of diagnosing tubal gestation before rup- Diagnosis,

ture occurs is a question of great and increasing interest,

from the fact that, could its existence be ascertained, we

might very fairly hope to avert the almost certainly fatal

issue which is awaiting the patient. Unfortunately, the

symptoms of tubal pregnancy are always obscure, and too

often death occurs without the slightest suspicion as to the

nature of the case having arisen. In the first place, it is to

be observed that all the usual sympathetic disturbances of Sympailie-

pregnancy exist ; the breasts enlarge, the areolae darken, and
[l^-ljanccs

morning sickness is present. There is also an arrest of men- of preg-

struation; but, after the absence of one or more periods,
present.'^^

there is often an irregular hsemorrhagic discharge. This is

an important symptom, the value of which in indicating the

existence of tubal pregnancy has of late years been much
dwelt upon by various authors, both in this country and

abroad. Barnes attributes it to partial detachment of the

chorion villi, produced by the ovum growing out of pro-

portion to the tube in which it is contained. Whether this

is the correct explanation or not, it is a fact that irregular Irrpgular

haemorrhage very generally precedes the laceration for several ^^gj^^^'

days or more. Accompanying this hfemoirhage there is

almost always more or less abdominal pain, produced by the

stretching of the tissues in which the ovum is placed, and
this is sometimes described as being of very intense and
crampy character. If, then, we meet with a case in which
the symptoms of early pregnancy exist, in which there are

irregular losses of blood, possibly discharge of membranous
shreds, and abdominal pain, a careful examination should be Abdomlr.al

insisted on, and then the true natiu-e of the case may possibly P"*'"^'

be ascertained. Should extra-uterine foetation exist, we
should expect to find the uterus somewhat enlarged, and the
cervix softened, as in early pregnancy, but both these changes
are doubtless generally less marked than in normal preir- t, u r

nancy. Ihis lact of itself, however, is of little diagnostic physical

value, for slight difi'erences of this kind must always be too tioT'"''"'
indefinite to justify a positive opinion.

VOL. I. o
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The existence of a peri-uterine tumour, rounded or oval
in outline, and producing more or less displacement of the
uterus, in the direction opposite to that in which the tumour
is situated, may point to the existence of tubular foetation.

By bi-manual examination, one hand depressing the abdominal

wall, while the examining finger of the other acts in concert

with it either through the vagina or rectum, the size and
relations of the growth may be made out. There are various

conditions, which give rise to very similar physical signs,

such as small ovarian or fibroid growths, or the effusion of

blood around the uterus ; and the differential diagnosis must

always be very difficult, and often impossible. A curious

example of the difficulty of diagnosis is recorded by Joulin,

in which Huguier, and six .gr ^even of the most skilled ob-

stetricians of Paris, agreed on the existence of extra-uterine

pregnancy, and had, in consultation, sanctioned an operation,

when the case terminated by abortion, and proved to be a

natural pregnancy. The use of the uterine sound, which

might aid in clearing up the case, is necessarily contra-

indicated unless uterine gestation is certainly disproved.

Hence it must be admitted that positive diagnosis must

always be very difficult. So that the most we can say is,

that when the general signs of early pregnancy are present,

associated with the other symptoms and signs alluded

to, the suspicion of tubal pregnancy may be sufficiently

strong to justify tis in taking such action as may possibly

spare the patient the necessarily fatal consequence of rup-

ture.

If the diagnosis were quite certain, the removal of the

entire Fallopian tube and its contents by abdominal section

would be quite justifiable, and probably would neither be

more difficult, nor more dangerous, than ovariotomy ;
for, at

this stage of extra-uterine foetation, there are no adhesions

to complicate the operation. As yet, however, the uncer-

tainty of the diagnosis has prevented the adoption of the

practice.

Dr. Thomas, of New York,i i^^^ recently recorded a most

instructive case, in which he saved the life of the patient by

a bold and judicious operation. The natiue of the case was

rendered pretty evident by the signs above described, and

> Mw York Med. Jour. Juno 1875.
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Thomas opened the cyst from the vagina by a platinum knife, OP^'^;;;;^^"^^

rendered incandescent by a galvano-caustic battery, by which
^i^^ g,,i.

means he hoped to prevent haemorrhage. Through the

opening thus made he removed the foetus. In subsequently

attempting to remove the placenta very violent haemorrhage

took place, which was only arrested by injecting the cyst

with a solution of persulphate of iron. The remains of the

placenta subsequently came away piecemeal, after an attack

of septiccemia, which was kept within bounds by freely wash-

ing out the cyst with antiseptic lotion, the patient eventually

recovering. If I might ventiu-e to make a criticism on a

case followed by so brilliant a success, it would be that, in

another instance of this kind, it would be safer to follow

the rule so strictly laid down with regard to gastrotomy in

abdominal pregnancies, and leave the placenta untouched,

trusting to the injection of antiseptics, and the thorough

drainage of the cyst, to prevent mischief.

Another mode of managing these cases is to destroy the ]Meaiis of

foetus, so as to check its further growth, in the hope that it
thfvital-"

may remain inert and passive within its sac. Various opera- ity of the

tions have been suggested and practised for this purpose.

Thus needles have been introduced into the tumom, through

which cm-rents of electricity have been passed, either the

continuous current, or, as has been suggested by Duchenne,

a spark of Franklinic electricity. Hicks, Allen, and others

have endeavoured to destroy the foetus by passing an electro-

magnetic current through it by means of a needle. In a

case reported by Dr. Bachetti, in which the continuous cur-

rent was used, the growth of the ovum was arrested, and the

patient recovered. The same result, however, would probably

have followed the simple punctiu-e of the cyst. This has
been successfully practised on several occasions either with a
small trocar and canula, or with a simple needle. A very in-

teresting case, in which the development of a two months'
tubal gestation was arrested in this way, is recorded by
Greenhalgh,' and another by Martin of Berlin.^ Joulin
suggested that not only should the cyst be punctm-ed, but
that a solution of morphia should be injected into it, which,
by its toxic influence, would insure the destruction of the
foetus. Other means proposed for effecting the same object,

^ Lancet, U67. Monat. f. Gehurt,

o 2
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such as pressure, or the administration of toxic remedies by
the mouth, are far too uncertain to be relied on. The sim-
plest and most effectual plan would be to introdxice the
needle of an aspirator, by which the liquor amnii would be
drawn off", and the further growth of the fcetus effectually

prevented. Parry," indeed, is opposed to this practice, and
has collected several cases in which the puncture of the cyst
was followed by fatal results, either from haemorrhage or sep-
ticajmia. In these, however, an ordinary trocar and canula
were probably employed, which would necessarily admit air

into the sac. It is difficult to imagine that a fine hair-hke
aspirating needle, rendered perfectly antiseptic by carbohc
acid, could have any injurious results ; and it could do no
harm, even if an error of diagnosis had been made, and the
suspected extra-uterine foetation turned out to be some
other sort of growth. If the aspirator proves that an extra-

uterine foetation exists, then, if the cyst be of any consider-

able size, and the pregnancy advanced beyond the second

month, we might, if deemed advisable, resort to a more
radical operation, such as that so successfully practised by
Thomas.

Treatment When the chance of arresting the growth of a tubular

tiirelin?^'
foetation has never arisen, and we first recognise its existence

occiu-red. after laceration has occurred, and the patient is collapsed

from haemorrhage, what course are we to pursue ? Hitherto

all that ever has been done is to attempt to rally the patient

by stimulants, and, in the unlikely event of her surviving

the immediate effects of laceration, endeavouring to control

the subsequent peritonitis, in the hope that the effused blood

may become absorbed, as in pelvic haematocele. This is,

indeed, a frail reed to rest upon, and when laceration of a

tubal gestation, advanced beyond a month, has occurre.d, death

has been the most certain result. It is supposed by Bernutz,

and his opinion is shared by Barnes, that rupture which

does not prove fatal is probably not very rare in the first

few days of extra-uterine gestation, and that it is not an

uncommon cause of certain forms of pelvic haematocele. It

has more than once been suggested that it would be perfectly

justifiable when laceration has occurred to perform gastrot-

omy, to sponge away the effused blood, and to place a ligature

' Piirry on Extra-uterine Pregnane!/, p. 204.



Chap. VI ]
ABNORMAL PREGNANCY. 197

around the lacerated tube and remove it, with its contents.

This would no doubt be a bold and heroic procedm-e, but no

one who is acquainted with the triumphs of modern abdominal

surgery can say that it would be either impossible or hope-

less. The sponging out of effused blood from the abdominal

cavity is an every-day procedure in ovariotomy, nor is there

any apparent difficulty in ligatiuring and removing the sac of

the extra-uterine pregnancy, for, as a rule, there are no

adhesions formed to the surrounding parts. The history of

these cases shows that death does not generally follow rupture

for some hours, so that there would be usually time for the

operation, and the extreme prostration might be, perhaps,

temporarily counteracted by transfusion. Pressxu-e on the

abdominal aorta, resorted to when the patient is first seen,

might possibly be employed with advantage to check further

htemorrhage, until the question of operation is decided.

We must remember that the alternative is death, and hence

any operation which would afford the slightest hope of

success would be perfectly justifiable. I cannot, therefOTe,

agree with those who hold that because the chances of

success are so small, the operation should not be tried;

and I do not doubt that it will yet fall to the lot of some

one, by this means, to snatch a patient from the jaws of

death, and still further to extend the successes of abdominal

surgery.

In the second of the two classes into which, for practical ALdomiDal

convenience, we have divided extra-uterine gestation, the pi'<'en'"iey-

ovum is developed in the abdominal cavity. It is as yet an
open question whether in some cases the pregnancy is pri-

marily abdonainal or not. Barnes believes that it probably
never is so, on account of the chfficulty of admitting that so

minute a body as the ovum should be able to fix itself on
the smooth peritoneal surface. He therefore thinks that all By some
abdominal pregnancies are primarily either tubal or ovarian,

^^f^H'"'^
the sac in which they were contained having given way, and cxist°is a

the ovum having retained its vitality through partial attach- V^™y
, , .r • • ^ rr^i . -,

or condition.
raent to the original sac. This theory is opposed to that of
the majority of writers, and, although it may perhaps render
the facts less difficult to understand, it is purely hypothetical.
There is no evidence to show that in most cases there is an
early laceration of a tubal or ovarian sac. That the chorion
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villi do graft themselves upon the surrounding peritoneum is

certain, and is observed in all cases of abdominal gestation.

It is not more difficult to imagine them doing this from their

very first development than a little later; for it must be
allowed that if such laceration does occur, in most cases it

can only be when pregnancy is very slightly advanced. On
the whole, therefore, it seems not unreasonable to admit the

usual explanation of these cases, that the ovule, already im-

pregnated, escaped the gi-asp of the Fallopian tube, and fell

into the abdominal cavity, where it rooted itselfand developed.

Some have, indeed, supposed that abdominal pregnancy may
occasionally arise in consequence of spermatozoa finding their

way into the peritoneal cavity, and there meeting and im-

pregnating an ovule discharged from the Graafian follicle.

Such an event one would suppose' to be almost impossible,

but Koeberle's case, already quoted, proves that it has actually

occurred. The probability is that it is by no means rare for

impregnated ovules to drop into the peritoneal cavity, and

that the majority of those that do so perish without doing

Attfiel.- any harm. When they do survive, however, the chorion
inont of

^Y[i sprout, attach themselves to the surrounding structures,
the o\nin i '

. .

to sTiv- and eventually develop into a placenta. The mode in which

stniet'xuTs
chorion villi are attached, and the arrangement of the

maternal bloodvessels, have never yet been worked out, and

would form a very interesting subject for investigation.

The precise seat of attachment varies, and the placenta

has been found fixed to most of the abdominal viscera,

either those contained in the pelvis proper, or it may be

the intestines, or to the iliac fossa ; most frequently, appar-

ently, the ovum finds its way into the retro-uterine cul-

de-sac.

Furmation The subsequent changes vary much. In the large

of a cyst majority of cases the ovum produces considerable irritation,

ovum. resulting in the exudation of plastic material, which is

thrown round it, so as to form a secondary cyst or capsule, in

which maternal vessels are largely developed, and which

stretches, pari passu, with the growth of the ovum (fig. 80).

The density and strength of this cyst are found to be very

different in different cases ; sometimes it forms a complete

and strong covering to the ovum, at others it is very thin and

only partially developed, but it is rarely entirely absent. As
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there is ample space for the development of the ovum, and

as- the secondary cyst generally stretches and grows along

with it, most cases of abdominal pregnancy progress without

any very remarkable symptoms, beyond occasional severe

attacks of pain, until the full term of pregnancy has been

reached. Sometimes, however, the cyst lacemtes, and there Occasio,^

escape of blood into the abdominal cavity, accompanied
^j,^ ^^.^^IS an

by more or less prostration and collapse, which may prove

fatal, but from which the patient more generally ralHes. The

foetus, now dead, will remain in the abdomen, and will un-

dergo changes and produce results similar to those wliich we

Fig. 80.

nTsncs AND i-atTUs tn a care of abdominal preqnasct.

shall presently describe as occurring in cases progressing to

the full period.

In most cases, at the natural termination of pregnancy a Psoudo-

strange series of phenomena occur; pseudo-labour comes on,
gQ^g^,^jeg

there are more or less frequent and strong uterine con- comes on.

tractions, possibly an escape of blood from the vagina, the

discharge of the broken-down uterine decidua, and even the

establishment of lactation. Sometimes the contractions of

the abdominal muscles produced by this ineffective labour

have been so strong as to cause the laceration of the adven-

titious cyst surrounding the foetus, and the escape of blood

and liquor amnii into the abdominal cavity, with a rapidly

fatal result. More frequently laceration does not occur, and
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the spurious labour pains continue at intervals, until the
foetus dies, possibly from pressure, but more often from
effusion of blood into the tissue of the placenta, and con-
sequent asphyxia. Occasionally the foetus has apparently

lived a considerable time, in some cases even for several

months, after the natural limit of pregnancy has been
reached.

It is after the death of the foetus that the dang-ers of

abdominal pregnancy generally commence, and they are

numerous and various. The subsequent changes that occur

are well worthy of study. Occasionally the foetus has been

retained for a length of time, even until the end of a long

life, without producing any serious discomfort, and in many
cases of this kind several normal pregnancies and deliveries

have subsequently taken place. Even when the extra-uterine

gestation appears to be tolerated, and has remained for long

without producing any bad effects, serious symptoms may be

suddenly developed ; so that no woman, xmder such circum-

stances, can be considered safe. The condition of these re-

tained foetuses varies much. Most commonly the liquor amnii

is absorbed, the foetus shrinks and dies, all its soft structures

are changed into adipocere, and the bones only remain un-

altered. Sometimes this change occurs with great rapidity.

I have elsewhere ' recorded a case of extra-uterine foetation

in which at the full term of pregnancy the foetus was alive,

and the woman died in less than a year afterwards. On post-

mortem the foetus was found entirely transformed into a

greasy mass of adipocere, studded with foetal bones, in which

not a trace of any of the soft parts could be detected. On

the other hand the foetus may remain unchanged ; in the

Museum of the College of Surgeons there is one which was

retained in the abdomen for fifty-two years, and which was

found to be as fresh and unaltered as a new-born child. In

other cases the sac and its contents atrophy and shrink, and

calcareous matter is deposited in them, so that the whole

becomes converted into a solid mass kno\vn as a Uthopccdion

(fig. 81). The cases, however, in which the retention of the

foetus gives rise to no mischief are quite exceptional. Gener-

ally the foetus putrefies, and this may either immediately

cause fatal peritonitis or septictemia ;
or, as more commonly

1 Obst. Trans, vol. vii.
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Fig. 81.

In most
cases the

fcetus is

discharged

piecemeal.
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happens, secondary inflammation and suppuration of the sac.

Under the influence of the latter the sac opens externally,

either directly at some point of the abdominal ^^lls or in-

directly through the vagina, the bowels, or even the bladder.

Through the aperture or apertures thus formed (for there are

°
often several fistulous open-

ings), pus, and the bones and

other parts of the broken-

down foetus, are discharged

;

and this may go on for

months, and even years, un-

til at last, if the patient's

strength does not give way,

the whole contents of the

cyst are expelled, and recovery

takes place. From various

statistical observations it ap-

pears that the chances of

recovery are best when the

cyst opens through the ab-

dominal walls, next through

the vagina or bladder, and

that the fcetus is discharged

with most difficulty and danger when the apertiu-e is formed

into the bowel. At the best, however, the process is long,

tedious, and full of dangers; and the patient too often sinks,

during the attempt at expulsion, through the irritation

and exhaustion produced by the abundant and long-continued

discharge.

The diagnosis of abdominal gestation is by no means so Diagnosis,

easy as might be thought, and the most experienced prac-

titioners have been mistaken with regard to it.

The most characteristic symptom, although this is not so

common as in tubal gestation, is metrorrhagia combined with

the general signs of pregnancy. Very severe and frequently

repeated attacks of abdominal pain are rarely absent, and

should at once cause suspicion, especially if associated with

haemorrhage. They are supposed by some to depend on in-

tercurrent attacks of peritonitis, by which the foetal cyst is

formed. Parry doubts this explanation, and attributes them
partly to the distension of the cyst by the growing foetus,

^Froin a preparation in tlio Mu3eum o£ tlio

College o£ Surgeous.)
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and partly to pressure on the surrounding structures. On
palpation the form of the abdomen will be observed to differ

from that of' normal pregnancy, being generally more de-
veloped in the transverse direction, and the rounded outline

of the gravid uterus cannot be detected. When develop-

ment has advanced nearly to term, the extreme distinctness

with which the foetal limbs can be felt will arouse suspicion.

Per vaginam the os and cervix will be felt softened as in

ordinary pregnancy, but often displaced by the pressure of

the cyst, and sometimes fixed by peri-metritic adhesions
;

either of these signs is of great diagnostic value.

By bi-manual examination it may be possible to make out

that the uterus is not greatly enlarged, and that it is dis-

tinctly separate from the bulk of the tumour ; these facts, if

recognised, would of themselves disprove the existence of

uterine gestation. The diagnosis, if the foetal limbs or

heart-sounds could be detected, would be cleared up in any

case by the uterine sound, which would show that the uterus

was empty and only slightly elongated. But we must ]Se

careful not to resort to this test unless the existence of

uterine gestation is positively disproved by other means.

As, however, it places the diagnosis beyond a doubt, it should

always be employed whenever operative procedure is in con-

templation. Quite recently I have seen a remarkable case

which illustrates the importance of this rule. The case had

been diagnosed as abdominal pregnancy by no less than six

experienced practitioners, and was actually on the operating

table for the performance of laparotomy. As a precaution,

having some doubts of the diagnosis, I suggested the passage

of the sound, which entered into a gravid uterus, the case

- proving to be one of small ovarian tumour jammed down

into Douglas's space, and displacing the cervix forwards.

Had it not been for this jDrecaution its true nature would

certainly not have been detected,

j'rcat- The treatment of abdominal gestation will always be a

ment. subject of anxious consideration, and there is much difference

of opinion as to the proper com-se to pursue. It is pretty

Abdominal generally admitted that it is not advisable to adopt any

progunney active measures until the full term of development is reached.

t7utT Puncturing the cyst, with the view of destroying the fa?tus

nrcd with arresting its further growth, has been practised, but
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there are good grounds for rejecting it, for there is not the
^^^^^^^

same imminent risk of death from rupture of the cyst as in
f^lly'do-

tubal foetation
;
and, even if the destruction of the foetus veloped.

could be brought about, there would still be formidable

dangers from subsequent attempts at elimination, or from

internal haemorrhage.

When the full period has arrived, the child being still Qiicsdon

alive, as proved by auscultation, we have to consider whether pei°rm-

itmay not be advisable to perform gastrotomy before the anco of

foetus perishes, and so at least save the life of the child. ^a™ot-

There are few questions of greater importance, and more omy.

difficult to settle. The tendency of medical opinion is rather

in favour of immediate operation, which is recommended by

Velpeau, Kiwisch, Koeberle, Schroeder, and many other

writers,, whose opinion necessarily carries great weight. The

arguments used in favour of immediate operation are that, Argximont

while it affords a probability of saving the child, the risks to

the mother, great though they undoubtedly are, are not operation,

greater than those which may be anticipated by delay. If

we put off interference the cyst may ruptvire during the in-

effectual efforts at labour, and death at once ensue
;

or, if

this does not take place, other risks, which can never be fore-

seen, are always in store for the patient. She may sink

from peritonitis, or from exhaustion, consequent on the

efforts at elimination, which in the majority of cases are

sooner or later set up, so that, as Barnes properly says, ' the

patient's life may be said to be at the mercy of accidents, of

which we have no sufficient warning.' On the other hand, if Advant-

we delay, while we sacrifice all hope of saving the child, we
^^[.^

at least give the mother the chance of the foetation remaining
quiescent for a length of time, as certainly not unfrequently
occurs. Thus, Campbell collected 62 cases of ultimate re-

covery after abdominal gestation, in 21 of which the foetus

was retained without injury for a number of years. Then
there is the question of secondary gastrotomy, which consists
in operating after the death of the foetus when urgent
symptoms have arisen, a course which is advocated by Mr.
Hutchinson. In favour of this procedure it is urged that Argumei.f

by delay the inflammation taking place about the cyst will
J^'],

J^^o^^^'j

have greatly increased the chance of adhesions having formed ary gts-

"

between it and the abdominal parietes, so as to shut off" its
^^'°^°'''y-
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contents from the cavity of the peritoneinn. The mors
effectually this has been accomplished, the greater are the
chances of recovery. When the foetus has been dead for

some time, the vascularity of the cyst will also be lessened,

and the placental circulation will have ceased, so that the

danger of htemorrhage will be much diminished.

It will be seen, therefore, that there are arguments in

favour of each of these views. The results of the primary

operation are far less favourable than we should have,

a 'priori, supposed. Since the first edition of this work

appeared the subject has been carefully studied by Dr. Parry

in his exhaustive treatise on Extra-uterine Foetation. He has

there shown that when the case is left until nature has shown

the channel through which elimination is to be effected,

the mortality is 17*35 per cent, less than in the cases in

which the primary operation was performed. His conclusion

is, that ' the primary operation cannot be too forcibly con-

demned. It is not too much to say that this operation adds

only another danger to a life already trembling in the balance,

which the delusive hope of saving the uncertain life of a

child does not warrant us in assuming.' It is only just to

remember, as is forcibly pointed out by Keller, that in these

days of advanced abdominal surgery a better result might be

anticipated than when gastrotomy was performed in the hap-

hazard way which was usual before we had gained experience

from ovariotomy. No doubt minute care in the performance

of the operation, a due attention to its details, studiously

avoiding, as much as possible, the passage of blood and the

contents of the cyst into the peritoneal cavity, and a free use

of antiseptics, would materially lessen its peril. This con-

clusion is well illustrated in a recent interesting paper by

Thomas, who relates tliree successful cases of laparotomy in

abdominal pregnancy.'

Mode of The operation, then, should be performed with all the

performing precaution with which we surround ovariotomy. The inci-
t Kj^opera-

^.^^^ ^^^^ made in the linea alba, should not be greater than

is necessary to extract the foetus, and may be lengthened as

occasion requires. It has been suggested that should the

head be felt presenting above the vagina, the intervening

structures should be divided, and the foetus withdrawn by the

' Am. Journ. of Med. Sci. Jan. 1879.



Chap. VI.] ABNORMAL PEEGNANCY. 205

forceps. This procedure was actually adopted with success

in 1816, by Dr. John King, of Edisto Island, South Carolina.

If there are no adhesions the walls of the cyst should be

stitched to the margin of the incision, so as to shut it off as

completely as possible from the peritoneal cavity. This has

been specially insisted on by Braxton Hicks, and should

never be omitted. The special risk is not so much the

woimding of the peritoneum as the subsequent entrance of

septic matter from the cyst into its cavity. Another cardinal Import-
^

, .
i_ J.

•
J. 1 sMoe 01 not

rule, both in primary and secondary gastrotomy, is to maK;e interfering

no attempt to remove the placenta. Its attachments are with tlie

generally so deep-seated and diffused that any endeavour to ^
^^^^^

separate it is likely to be attended with profuse and uncon-

trollable haemorrhage, or with serious injury to the structure

to which it is attached. Many of the failures after operating

can be traced to a neglect of this rule. The best subsequent

course to pursue, after removing the foetus and arresting all

haemorrhage, either by ligature or the actual cautery, is to

sponge out the cyst as gently as possible, and then to bring

the upper part of the wound into apposition with sutures,

leaving the lower open, with the cord protruding so as to

insiu-e an outlet for the escape of the placenta as it slips

down. The subsequent treatment must be specially directed

to favour the escape of the discharge, and to prevent the

risk of septicaemia. These objects may be much aided by
injections of antiseptic fluids, such as a solution of carbolic

acid, or diluted Condy's fluid ; and it would perhaps be
advisable to place a drainage-tube in the lower angle of the
wound. It may be well to point out that there is no operation

in which a scrupulous following of the antiseptic method, on
Mr. Lister's principles, is so likely to be useful.

As long as the placenta is retained the danger is neces-
sarily great, and it may be many days or even weeks before
it is discharged. When once this is effected the sac may be
expected to contract, and eventually to close entirely.

When the fcetus is dead, or when we have determined not Treatment
to attempt primary gastrotomy, it is advisable to wait, very ^''j^""

carefully watching the patient, until either the gravity of ckad!

her general symptoms, or some positive indication of the
channel through which nature is about to attempt to eliminate
the foetus, shows us that the time for action has arrived. If
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there be distinct bulging of the cyst in the vagina, or in the
retro-vaginal cul-de-sac, especially if an opening has formed
there, we may properly content ourselves with aiding the
passage of the fcetus through the channel thus indicated, and
removing the parts that present piecemeal as they come
within reach, cautiously enlarging the aperture if necessary.
If the sac have opened into the intestines, the expulsion of
the foetus through this channel is so tedious and difficult,

the exhaustion attending it so likely to prove fatal, and the
danger from decomposition of the foetus through passage of

intestinal gas so great, that it would probably be best to

attempt to remove it by gastrotomy, especially if it is only
recently dead, and the greater portion is still retained.

If an opening forms at the abdominal parietes, or if the
symptoms determine us to resort to secondary gastrotomy

before this occurs, the operation must be performed in the

same way, and with the same precautions, as primary gas-

trotomy. Here, as before, the safety of the operation must
greatly depend on the amount and firmness of the adhesions

;

for if the cyst be not completely shut off from the peritoneal

cavity, the risks of the operation will be little less than those

of primary gastrotomy. It would obviously materially in-

fluence our decision and prognosis if we could determine

this point before operating. Unfortunately it is impossible,

as the experience of ovariotomists proves, to ascertain the

existence of adhesions with any certainty. If, however, we
find that the abdominal parietes do not move freely over the

cyst, and if the umbilicus be depressed and immoveable, the

presumption is that considerable adhesions exist. If they

are found not to be present, the cyst walls should be stitched

to the margin of the incision, in the manner already indi-

cated, before the contents are removed.

If the foetus has been long dead, and its tissues greatly

altered, its removal may be a matter of diflSculty. In the

case under my own care, already alluded to, the foetal

structures formed a sticky mass of such a nature that I

believe it would have been impossible to empty the cyst

had an operation been attempted. This would be, to

some extent, a further argument in favour of the primary

operation.

The importance of adhesions has led some practitioners to
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recommend the opening of the cyst by potassa fusa or some Opening ot

other caustic, in the hope that it would set up adhesive

inflammation around the apertures thus formed. Several

successful operations by this method are recorded, and it

would be worth trying, should the extreme mobility of the

cyst lead us to suspect that no adhesions existed. If we

have to deal with a case in which fistulous openings leading

to the cyst have already formed, it may, perhaps, be ad-

visable to dilate the apertures akeady existing, rather than

make a fresh incision
;
but, in determining this point, the

surgeon will naturally be guided by the nature of the case,

and the character and direction of the fistulous openings.

It is almost needless to say anything of general treat-

ment in these trying cases ; but the administration of
'"^

opiates to allay the sufferings of the patient, and the en-

deavour to support the severely taxed vital energies by

appropriate food and medication, will form a most import-

ant part of the management.

A few words may be said as to gestation in the rudi- Gestiitioii

mentary horn of a bi-lobed uterus, to which considerable j^^^'^g^^

'

attention has of late years been directed by the wi'itings of uterus.

Kussmaul and others. It appears certain that many cases

of supposed tubal gestation are really to be referred to this

category. Although such cases are of interest pathologically,

they scarcely require much discussion .from a practical point

of view, inasmuch as their history is pretty nearly identical

with that of tubal pregnancy. The rudimentary horn is dis-

tended by the enlarging ovum, and after a time, when
further distension is impossible, laceration takes place. As
a matter of fact, all the thirteen cases collected by Kussmaul
terminated in this way ; and even on post-mortem examina-
tion it is often extremely difficult to distinguish them from
tubal pregnancies. The best way of doing so is probably by
observing the relations of the round ligaments to the tumour,
for, if the gestation be tubal, they will be found attached
to the uterus on the inner or uterine side of the cyst;
whereas, if the pregnancy be in a rudimentary horn of the
uterus, they will be pushed outwards and be external to the
sac. In the latter case, moreover, the sac will be probably
foimd to contain a true decidua, which is not the case in

tubal pregnancy. The only point in which they differ is that
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ia corimal pregnancy rupture may be delayed to a somewhat
later period than in tubal, on account of the greater dis-
tensibility of the supplementary horn.

The term ' missed labour ' is applied to an exceedingly
rare class of cases in which, at th£ full period of pregnancy,
labour has either not come on at all, or, having commenced,
the pains have subsequently passed off, and the foetus is

retained in utero for a very considerable length of time.
Under such circumstances it has usually happened that the
membranes have ruptured at or about the proper term, and
the access of air to the foetus in utero has been followed by
decomposition. A putrid and offensive discharge has then
commenced, and eventually portions of the disintegrating

foetus have been expelled per vaginam. This discharge may
go on until the entire foetus is gradually thrown off

; or, more
frequently, the patient dies from septicaemia, or other se-

condary result of the presence of the decomj^osing mass in

utero.

Thus McClintock relates one case,' in which symptoms of

labour came on in a woman, 45 years of age, at the expected

period of delivery, but passed off without the expulsion of

the foetus. For a period of sixty-seven weeks a highly

offensive discharge came away, with some few bones, and

she eventually died with symptoms of pyaemia. He also

cites another case in which the patient died in the same

way, after the foetus had been retained for eleven years.

Sometimes, when the foetus has been retained for a length

of time, a further source of danger has been added by

ulceration or destruction of the uterine walls, probably in

consequence of an ineffectual attempt at its elimination.

This occurred in Dr. Oldham's case (fig. 82), in which the

contained mass is said to have nearly worn through the

anterior wall of the uterus ; and also in one reported by Sir

James Simpson,^ in which a patient died three months after

term, the foetus having undergone fatty metamorphosis, an

opening the size of half-a-crown having formed between the

transverse colon and the uterine cavity. It is also stated

that ' the uterine walls were as thin as parchment.'

In some few cases, however, probably when the entrance

' Dublin Quart. Joiirn. Feb. and May 1864.

2 Edin. Med. Jourii. 1865.
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of air has been prevented, the fojtiis has been retained for

H length of time without decomposing, and without giving
rise to any troublesome symptoms. Such a case is reported
by Dr. Cheston,' in which the foetus remained in utero for
fifty-two years.

I he causes of this strange occurrence are altogether un- Its causes

knoAvn. G-enerally the foetus seems to have died some time
'"''^ "''^

1 r , 1 properly
oeiore tlie proper term for labour, and this may have in- under-

stood.

I'ig. 82.

OONTENTO OF TUB CTST I\ Dn Ornnjx.'-"1 i.> JJI!. OLDHAM b OABK OF MIS.SED LABOUR.

fluenced the character of the pains. It is probablj, also most..pt to occur m women of feeble and inert habrt of

™eio::iLTottt«::tpf-
nude •""'''''"''J' of »''^'='k>= l>"™g been

VOL.
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Miiller, of Nancy, has recently attempted to prove, by :i

critical examination of published cases, that most examples
of so-called ' mixed labour ' were in reality cases of extra-

uterine foetation, in which an ineffectual attempt at parturi-

tion took place, the foetus being subsequently retained.

From what has been said, it will be seen that the dangers

arising from this state are very considerable, and when once

the full term has passed beyond doubt, especially if the

presence of an offensive discharge shows that decomposition

of the foetus has commenced, it would be proper practice to

empty the uterus as soon as possible. The necessary pre-

caution, however, is not to decide too quickly that the term

has really passed j and, therefore, we must either allow

sufficient time to elapse to make it quite certain that the

case really falls under this category, or have unequivocal

signs of the death of the foetus, and injury to the mother's

health. If we had to deal with the case before any extensive

decomposition of the foetus had occurred, we probably should

find little difficulty in its management, for the proper course

then would be to dilate the cervix with fluid dilators,

and remove the foetus by turning ; or, before doing so, we

might endeavour to excite uterine action by pressure and

ergot. If the case did not come under observation until

disintegration of the foetus had begun, it would be more

difficult to deal with. If the foetus had become so miich

broken up that it was being discharged in pieces, Dr. Mc-

Clintock says that ' in regard to treatment, our measures

should consist mainly of palliatives, viz. rest and hip-baths,

to subdue uterine irritation
;
vaginal injections, to secure

cleanliness and prevent excoriation ; occasional digital exami-

nation, so as to detect any fragments of bone that might be

presenting at the os, and to assist in removing them. These

are plain rational measures, and beyond them we shall

scarcely, perhaps, be justified in venturing. Nevertheless,

under certain circumstances, I would not hesitate to dilate

the cervical canal so as to pennit of examining the interior

of the womb, and of extracting any fragments of bone that

may be easily accessible ; but unless they could thus be easily

reached and removed, the safer course would be to defer, for

the present, interfering with them.^

' Dublin Quart. Jouni. vol. xxxvii. p. 314.
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It may be doubted, I think, whether, considering the

serious results which are known to have followed so naany

cases, it would not, on the whole, be safer to make at least

one decided effort, under chloroform, to remove as much as

possible of the putrefying uterine contents, after the os has

been fully dilated. Such a procedure would be less iiTitating

than frequently repeated endeavours to pick away detached

portions of the foetus, as they present at the os uteri. When
once the os is dilated, antiseptic intra-uterine injections, as

of diluted Condy's fluid, might safely and advantageously be
used. Unquestionably, it would be better practice to inter-

fere and empty the uterus as soon as we are quite satisfied

of the nature of the case, rather than to delay until the

fcetus has been disintegrated.

p 2
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CHAPTER Yir.

DISEASES OK PREGNANCY

])isoases The diseases of pregnancy form a subject so extensive that

naill'v.^" '^'^^y might well of themselves furnish ample material for a

separate treatise. The pregnant woman is, of course, liable

to the same diseases as the non-pregnant ; but it is only

necessary to allude to those whose course and eifects are

essentially modified by the existence of pregnancy, or which
have some peculiar effect on the patient in consequence of

her condition. There are, moreover, many disorders which

can be distinctly traced to the existence of pregnancy. Some
M:\uy are. of them are the direct results of the sympathetic irritations

]"it hetlc"'
which are then so commonly observed

; and, of these, several

derange- are only exaggerations of irritations which may be said to be
"^^'"^"^

normal accompaniments of gestation. These functional de-

rangements may be classed under the head of neuroses, and

they are sometimes so slight as merely to cause temporary

inconvenience, at others so grave as seriously to imperil the

life of the patient. Another class of disorders are to be

Others are traced to local causes in connection with the gra^dd uterus,

'

incfhameal
^^^^j ^^.^ either the mechanical results of pressure, or of

or complex ^

in tlieir some displacement or morbid state of the uterus ; while the
origin.

origin of others may be said to be complex, being partly due

to sympathetic irritation, partly to pressure, and partly to

obscure nutritive changes produced by the pregnant state.

Derange- Among the sympathetic derangements there are none

ofTli'*
which are more common, and none which more frequently

digestive produce distress, and even danger, than those Avhich affect the
•-^y^tem-

digestive system. Under the heading of 'The Signs of

Jvxcessive Pregnancy,' the frequent occurrence of nausea and vomiting

nausea or
y^^^ already been discussed, and its most probable causes con-

vomiting.
• . . , r • J J

sidered (p. 147). A certain amount of nausea is, mdeed, so
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common an accompaniment of pregnancy, that its considera-

tion as one of the normal symptoms of that state is fully

justified. We need here only discuss those cases in which the

nausea is excessive and long-continued, and leads to serious

results from inanition, and from the constant distress it

occasions. Fortunately a pregnant woman may bear a sur-

prising amount of nausea and sickness without constitutional

injury, so that apparently almost all aliments may be rejected,

without the nutrition of the body very materially suffering.

At times the vomiting is limited to the early part of the"

day, when all food is rejected, and when there is a fre-

quent retching of glairy transparent fluid, in several cases

mixed with bile, while at the latter part of the day the

stomach may be able to retain a sufficient quantity of food,

and the nausea disappears. In other cases the nausea and

vomiting are almost incessant. The patient feels constantly

sick, and the mere taste or sight of food may bring on ex-

cessive and painful vomiting. The duration of this dis-

tressing accompaniment of pregnancy is also variable.

Generally it commences between the second and third

months, and disappears after the woman has quickened.

Sometimes, however, it begins with conception, and con-

tinues unabated until the pregnancy is over.

In the worst class of cases, when all nourishment is Syniptomt;

rejected, and when the retching is continuous and painful, '^..^y^^.

symptoms of very great gravity, which may even prove fatal, ciiso«.

develop themselves. The countenance becomes haggard

from suffering, the tongue dry and coated, the epigastrium

tender on pressure, and a state of extreme nervous h-ritability,

attended with restlessness and loss of sleep, becomes estab-

lished. In a still more aggravated degree, there is general

feverishness, with a rapid, small, and thready pulse. Ex-
treme emaciation supervenes, the result of wasting from
lack of noinrishment. The breath is intensely fetid, and the
tongue dry and black. The vomited matters are sometimes
mixed with blood. The patient becomes profoundly ex-

hausted, a low form of delirium ensues, and death may
follow if relief is not obtained.

Symptoms of such gravity are fortunately of extreme TrognoMs.
rarity, but they do from time to time arise, and cause much
anxiety. Gueniot collected 118 cases of this form of the
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disease, out of wliich 4G died ; and out of the 72 that
recovered, in 42 the symptoms only ceased when aljortion,
either spontaneous or artificially produced, had occurred.
V/hen pregnancy is over the symptoms occasionally cease
with marvellous rapidity. The power of retaining and
assimilating food is rapidly regained, and all the threatening
symptoms disappear.

nu-ut
" milder forms of obstinate vomiting, one of the

first indications will be to remedy any morbid state of the
primge vice. The bowels will not unfrequently be found to

be obstinately constipated, the tongue loaded, and the
breath offensive

; . and when attention has been paid to the
general state of the digestive organs by general aperient

medicines, and antacid remedies, such as bismuth and soda,

and pepsine after meals, the tendency to vomiting may abate
without further treatment.

Ecgnliition The careful regulation of the diet is very important.
' " Great benefit is 'often derived from recommending the patient

not to rise from the recumbent position in the morning until

she has taken something. Half a cup of milk and lime-

water, or a cup of strong coffee, or a little rum and milk, or

cocoa and milk, or even a morsel of biscuit, taken on waking,

often has a remarkable effect in diminishing the nausea.

When any attempt at swallowing solid food brings on vomit-

ing, it is better to give up all pretence at keeping to regular

meals, and to order such light and easily assimilated food, at

short intervals, as can be retained. Iced milk, with lime- or

soda-water, given frequently, and not more than a mouthful

at a time, will frequently be retained when nothing else will.

Cold beef-jelly, a spoonful at a time, will also be often kept

down. Sparkling koumiss has been strongly recommended

as very usefid in such cases, and is worthy of trial. It is well,

however, to bear in mind, in regulating the diet, that the

stomach is fanciful and capricious, and that the patient may

be able to retain strange and apparently imlikely articles of

food ; and that, if she express a desire for such, the experi-

ment of letting her have them should certainly be tried.

1 The medicines that have been recomnieded are innumer-
irciiiiiicni.

^i^ig^ ^l^g practitioner will often have to try one after the

other unsuccessfully; or may find, in an individual case, that

a remedy will prove valuable which, in another, may be
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altogether powerless. Amongst those most generally useful

are effervescing draughts, containing from three to five minims

of dilute hydrocyanic acid ; the creasote mixture of the Phar-

macopceia ; tincture of nux vomica, in doses of five or ten

minims
;
single minim doses of vinum ipecacuanhse, every

hour in severe cases, three or four times daily in those which

are less urgent; saUcine, in doses of three to five grains

three times a day, recommended by Tyler Smith ;
oxalate of

cerium, in the form of pill, of which three to five grains may

be given three times a day—a remedy strongly advocated by

Sir James Simpson, and which occasionally is of undoubted

ser\'ice, but more often fails ; the compound pyi-oxylic spirit

of the London Pharmacopoeia, in doses of five minims every

four hours, with a Httle compound tincture of cardamoms, a

drug which is comparatively little known, but which occa-

sionally has a very marked and beneficial effect in checking

vomiting
;
opiates in various forms—which sometimes prove

useful, more often not—may be administered either by the

mouth, in pills containing from half a, grain to a grain of

opium, or in small doses of the solution of the bi-meconate

of morphia or of Battley's sedative solution, or subcutaneously,

a mode of administration which is much more often successful.

If there is much tenderness about the epigastrium, one or

two leeches may be advantageously applied, or one third of

a grain of morphia may be sprinkled on the surface of a

.^niall blister, or cloths saturated in laudanum may be kept

over the pit of the stomach. The administration per rectum

of twenty grains of chloral, combined with the same amount
of bromide of potassium, in a small enema, is said to be very

useful. In many cases I have found that the application of

a spinal ice-bag to the cervical vertebras, in the manner re-

commended by Dr. Chapman, has checked the vomiting when
all drugs have failed. The ice may be placed in one of

(Jhapman's spinal ice-bags, and applied for half an hour or an
hour, twice or three times a day. It invariably produces a
comforting sensation of warmth, which is always agreeable
to the patient. Ice may be given to suck ad libitum, and
is very useful

; while, if there be much exhaustion, small
quantities of iced champagne may also be given from time to

time.

Inasmuch as the vomiting unquestionably has its origin
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in the uterus, it is only natural that practitioners should
endeavour to check it by remedies calculated to relieve the
irritability of that organ. Thus morphia in the form of

pessaries per vaginam, or belladonna applied to the cervix,

have been recommended, and—the former especially—are

often of imdoubted service. A pessary containing one third to •

half a grain of morphia may be introduced night and morn-
ing, without interfering with other methods of treatment.

Dr. Henry Bennet directs especial attention to the cervix,

which, he says, is almost always congested and inflamed, and

covered with granular erosions. This condition he recom-

mends to be treated by the application of nitrate of silver

through the speculum. Dr. Clay, of Manchester, corroborates

this view, and strongly advocates, especially when vomiting

continues in the latter months, that one or two leeches

should be applied to the cervix. Exception may fairly be

taken to both these methods of treatment as being somewhat

hazardous, unless other means have been tried and failed. I

have little doubt, liQwever, that in many cases a state of

uterine congestion is an important factor in keeping up the

unduly irritable condition of the uterine fibres, and an en-

deavour should always be made to lessen it by insisting on

absolute rest in the recumbent posture. Of the importance

of this precaution in obstinate cases there can be no question.

Dr. Chapman, of Norwich, strongly recommended dilatation

of the cervix by the finger, and stated that he found it

very serviceable in checking nausea. It is obvious that this

treatment must be adopted with great caution, as, roughly

performed, it might lead to the production of abortion. Dr.

Hewitt's views as to the dependence of sickness on flexions

of the uterus have already been adverted to, and reasons

have been given for doubting the general correctness of his

theory. It is quite likely, however, that well-marked dis-

placements of the uterus, either forwards or backwards, may

serve to intensify the irritability of the organ. Cazeaux

mentions an obstinate case immediately cured by replacing

a retroverted uterus. A careful vaginal examination should,

therefore, be instituted in all intractable cases, and if distinct

displacement be detected, an endeavour should be made to

support the uterus in its normal axis. If retroverted, a

Hodge's pessary may be safely employed ; if anteverted, a
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small air-ball pessary, as recommended by Hewitt, should

be inserted. I believe, however, that such displacements

are the exception, rather than the rule, in cases of severe

siclcxicsSa

The importance of promoting nutrition by every means Impovt-

i.n our power should always be borne in mind. The effer- promoting

vescing koumiss, which can now be readily obtained, I have

found of great value, as it can often be retained when all other patient,

aliment is rejected. The exhaustion produced by want of

food soon increases the irritable state of the nervous system,

and, if the stomach will not retain anything, we can only

combat it by occasional nutrient enemata of strong beef-tea,

yolk of egg, and the like.

Finally, in the worst class of cases, when all treatment The pro-

, 1 c m • , J- J.- auction 01

has failed, and when the patient has fallen into the condition
a,.iifioial

of extreme prostration already described, we may be driven alortiou.

to consider the necessity of producing abortion. Fortunately

cases justifying this extreme resource are of great rarity, but

nevertheless there is abundant evidence that every now and

then women do die from uncontrollable vomiting whose

lives might have been saved had the pregnancy been brought

to an end. The value of artificial abortion has been abun-

dantly proved. Indeed, it is remarkable how rapidly the

serious symptoms disappear when the uterus is emptied, and

the tension of the uterine fibres lessened. It has fortunately

but rarely fallen to my lot to have to perform this operation

for intractable vomiting. In one such case the patient was
reduced to a state of the utmost prostration, having kept

hardly any food on her stomach for many weeks, and when I

first saw her she was lying in a state of low muttering

delirium. Within a few hours after abortion was induced all

the threatening symptoms had disappeared, the vomiting had
entirely ceased, and she was next day able to retain and
absorb all that was giveii to her. The value of the operation,

therefore, I believe to be undoubted. Where it has failed,

it seems to have been on account of undue delay. Owing to
the natural repugnance which all must feel towards this plan,

it has generally been postponed until the patient has been too

exhausted to rally. If, therefore, it is done at all, it should
be before prostration has advanced so far as to render the
operation useless. In these cases the obvious indication is to



218 rUEC NANCY. [Paht II.

MoUiod of lessen the tension of the uterus at once, and therefore the
(.l.on.ting. membranes should be punctured by the uterine sound, so as

to let the liquor amnii drain away, and this may of itself

be sufficient to accomplish the desired effect. It is ahnost

needless to add, that no one would be justified in resorting

to this expedient without having his opinion fortified by
consultation with a fellow-practitioner.

Otlier Other disorders of the digestive system may give rise to

oniVe"^ considerable discomfort, but not to the serious peril attend-

digestive ing obstinate vomiting. Amongst them are loss of appetite,
6.
em.

acidity and heartburn, flatulent distension, and sometimes a

capricious appetite, which assumes the form of longing for

strange and even disgusting articles of diet. Associated

with these conditions there is generally derangement of the

whole intestinal tract, indicated by furred tongue and slug-

gish bowels, and they are best treated by remedies calculated

to restore a healthy condition of the digestive organs, such

as a light, easily digested diet, mineral acids, vegetable bitters,

occasional aperients, bismuth and soda, and pepsine. The

indications for treatment are not diff'erent from those which

accompany the' same sjrmptoms in the non-pregnant state.

Di:in lio5a. DiarrhcEa is an occasional accompaniment of pregnancy,

often depending on errors of diet. When excessive and

continuous it has a decided tendency to induce uterine con-

tractions, and I have frequently observed prematm-e labour

to follow a sharp attack of diarrhoea. It should, therefore,

not be neglected
;
and, if at all excessive, should be checked

by the usual means, such as chalk mixture with aromatic

confection, and small doses of laudanum or chlorodyne. The

possibility of apparent diarrhoea being associated with actual

constipation, the fluid matter finding its way past the soUd

materials blocking up the intestines, should be borne in

mind.

Con.'-tipa- Constipation is much more common, and is indeed a very

tion. general accompaniment of pregnancy, even in women who

do not suffer from it at other times. It partly depends on

the mechanical interference of the gravid uterus with the

proper movements of the intestines, and partly on defective

innervation of the bowels resulting from the altered state of

the blood. The first indication will be to remedy this defect

by appropiaLe diet, such as fresh fruits, brown bread, oatmeal
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porridge, etc. Some medicinal treatmentwill also be necessary,

andrin selecting the drugs to be used, care should be taken

to choose such as are mild and unirritating in their action,

and tend to improve the tone of the muscidar coat of the

intestine. A small quantity of aperient mineral water in the

early morning, siTch as the Hunyadi, Frederickshalle, or

Piillna water, often answers very well ; or an occasional dose

of the confection of sulphur ; or a pill containing three or

fom- grains of the extract of colocynth, with a quarter of a

grain of the extract of mix vomica, and a grain of extract of

hyoscyamus at bedtime ; or a teaspoonful of the compound

liquorice powder in milk at bedtime. Constipation is also

sometimes effectually combated by administering, twice daily,

a pill containing a couple of grains of the inspissated ox-gall,

with a quarter of a grain of extract of belladonna. Enemata of

soap and water are often very useful, and have the advantage of

not disturbing the digestion. In the latter months of preg-

nancy, especially in the few weeks preceding delivery, the

irritation produced by the collection of hardened fasces in the

bowel is a not infrequent cause of the annoying false pains

which then so commonly trouble the patient. In order to

relieve them, it will be necessary to empty the bowels

thoroughly by an aperient, such as a good dose of castor-oil,

to which fifteen or twenty minims of laudanum may be

advantageously added. Should the rectum become loaded

with scybalous masses, it may be necessary to break down
and remove them by mechanical means, provided we are

unable to effect this by copious enemata.

The loaded state of the rectum so common in pregnancy, HR>,„ot

combined with the mechanical effect of the pressure of the rlujiils.

gravid uterus on the hsemorrhoidal veins, often produces very
troublesome symptoms from piles. In such cases a regular

and gentle evacuation of the bowels should be secured daily,

so as to lessen as much as possible the congestion of the veins.

Any of the aperients already mentioned, especially the sulphur
electuary, may be used. Dr. Fordyce Barker i insists that,

contrary to the usual impression, one of the best remedies
for this purpose is a pill containing a grain or a grain and a
half of powdered aloes, with a quarter of a grain of extract
of nux vomica, and that castor-oil is distinctly prejudicial,

' The Piierjxral Disease-'', p. 33.
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and apt to increase the symptoms. I have certainly found it

answer well in several cases. When the piles are tender and
swollen, they should be freely covered with an ointment con-
sisting of four grains of muriate of morphia to an ounce of

simple ointment, or with the Ung. GralliB c. opio of the

Pharmacopoeia; and, if protruded, an attempt should be made
to push them gently above the sphincter, by which they are

often unduly constricted. Eelief may also be obtained by
frequent hot fomentations, and sometimes, when the piles are

much swollen, it will be found useful to puncture them, so

as to lessen the congestion, before any attempt at reduction

is made.

Piyalisin. A profuse discharge from the salivary glands is an occa-

sional distressing accompaniment of pregnancy. It is gener-

ally confined to the early months, but it occasionally continues

during the whole period of gestation, and resists all treat-

ment, only ceasing when delivery is over. Under such

circumstances the discharge of saliva is sometimes enormous,

amounting to several quarts a day, and the distress and

annoyance to the patient are very great. In one case under

my care the saliva poured from the mouth all day long, and

for several months the jDatient sat with a basin constantly by

her side, incessantly emptying her mouth, until she was

reduced to a condition giving rise to really serious anxiety.

This profuse salivation is, no doubt, a purely nervous disorder,

and not readily controlled by remedies. Astringent gargles,

containing tannin and chlorate of potass, frequent sucking

of ice, or of tannin lozenges, inhalation of turpentine and

creasote, counter-irritation over the salivary glands, by

blisters or iodine, the bromides, opium internally, may all be

tried in turn, but none of them can be depended on with

any degree of confidence.

Toot haehe Severe dental neuralgia is also a frequent accompaniment

"f'the'''''^
of pregnancy, especially in the eai-ly months. When purely

teeth. neuralgic, quinine in tolerably large doses is the best remedy

at our disposal ; but not unfrequently it depends on actual

caries of the teeth, and attention should always be paid to

the condition of the teeth, when facial neuralgia exists.

There is no doubt that pregnancy predisposes to caries, and

the observation of this flict has given rise to the old

proverb, ' For every child a tooth.' Mr. Oakley Coles, in an
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interesting paper ' on the condition of the mouth and teeth

diu-ing pregnancy, refers the prevalence of caries to the co-

existence of acid dyspepsia, causing acidity of the oral

secretions. There is much unreasonable dread amongst

practitioners as to interfering with the teeth during preg-

nancy, and some recommend that all operations, even stop-

ping, should be postponed until after delivery. It seems to

me certain that the suffering of severe toothache is likely to

give rise to far more severe irritation than the operation re-

quired for its relief, and I have frequently seen badly decayed

teeth extracted during pregnancy, and with only a beneficial

result.

Amongst the derangements of the respiratory organs, one Affect ions

of the most common is spasmodic cough, which is often
gpij^.J!*,,^.^"

excessively troublesome. Like many other of the sympathetic org-.ins.

derangements accompanying gestation, it is purely nervous *-'°"s''-

in character, and is unaccompanied by elevated temperatiu-e,

quickened pulse, or any distinct auscultatory phenomena.

In character it is not unlike whooping-cough. The treat-

jnent must obviously be guided by the character of the

cough. Expectorants are not likely to be of service, while

benefit may be derived from some of the anti-spasmodic

class of drugs, such as belladonna, hydrocyanic acid, opiates,

or bromide of potassium. Such remedies may be tried in

succession, but will often be found to be of little value in

arresting the cough. Dyspnoea may also be nervous in Dyspiima.

character, and sometimes symptoms, not unlike those of

spasmodic asthma, are produced. Like the other sympa-
tlietic disorders, it, as well as nervous cough, is most fre-

quently observed during the early months. There is another
form of dyspnoBa, not uncommonly met with, which is the
mechanical result of the interference with the action of
the diaphragm and lungs by the pressure of the enlarged
uterus. Hence this is most generally troublesome in the
latter months, and continues unrelieved until delivery, or
imtil the sinking of the uterine tumour which immediately
precedes it. Beyond taking care that the pressure is not
increased by tight lacing or injudicious arrangement of the
clothes, there is little that can be done to relieve this form
of breathlessness.

'ails, o/" the Odontological Society,
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I'iiipita- Palpitation, like dyspnoea, may be due either to sympa-
thetic disturbance, or to mechanical interference with the

proper action of the heart. When occurring in weakly

women it may be referred to the functional derangements

which accompany the chlorotic condition of the blood often

associated with pregnancy, and is then best remedied by a

general tonic regimen, and the administration of ferruginous

preparations. At other times anti-spasmodic remedies may
be indicated, but it is seldom sufficiently serious to call for

much special treatment.

S}-neope. Attacks of fainting are not rare, especially in delicate

women of highly developed nervous temperament, and are

perhaps most common at or about the period of quickening,

although sometimes lasting through the whole pregnancy.

In most cases these attacks cannot be classed as cardiac, but

are more probably nervous in character, and they are rarely

associated with complete abolition of consciousness. They

rather, therefore, resemble the condition described by the

. older authors as lypothemia. The patient lies in a semi-

unconscious condition with a feeble pulse and widely dilated

pupils, and this state lasts for varying periods, from a few

minutes to half an hoiir or more. In one very troublesome case

xmder my care they often recurred as frequently as three or fom'

times a day. I have observed that they rarely occur when the

more common sympathetic phenomena ofpregnancy, especially

vomiting, are present. Sometimes they terminate with the

ordinary symptoms of hysteria, such as sobbing. The treat-

ment shovild consist during the attack in the administration of

diffvisable stimulants, such as ether, sal-volatile, and valerian,

the patient bemg placed in the recumbent position, with the

head low. If frequently repeated it is unadvisable to attempt

to rallythe patient by the too free administration of stimulants.

In the intervals a generally tonic regimen, and the adminis-

tration of ferruginous remedies, are indicated. If they rcciu

with great frequency, the daily application of the spinal ice-

bag has proved of much service.

^, ^ In connection with disorders of the circulatory system

a'nfptnia may be noticed those which depend on the state of the

• blood The altered condition of the blood, which has already

been described as a physiological accompaniment of pregnancy

(p. 140), is sometimes carried to an extent which may fairly
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be called morbid ; and either on account of the deficiency of

blood-corpuscles, or from the increase in its watery con-

stituents, a state of extreme anaemia and chlorosis may be

developed. This may be sometimes carried to a very serious

extent. Thus Gusserow ^ records five cases, in which nothing-

but excessive auEemia could be detected, all of which ended

fatally. Qenerally when such symptoms have been carried

to an extreme extent, the patient has been in a state of

chlorosis before pregnancy. The treatment must, of course, Treat-

be calculated to improve the general nuti-ition, and enrich

the impoverished blood ; a light and easily assimilated diet,

milk, eggs, beef-tea, and animal food—if it can be taken—

•

attention to the proper action of the bowels, a due amount

of stimulants, and abundance of fresh air, will be the chief

indications in the general management of the case. Medi-

cinally, feiTuginous preparations will be required. Some
practitioners object, apparently without sufficient reason, to

the administration of iron during pregnancy, as liable to

promote abortion. This unfounded prejudice may probably

be traced to the supposed emmenagogue properties of the

preparations of iron
;
but, if the general condition of the

patient indicate such medication, they may be administered

without any fear. Preparations of phosphorus, such as the

phosphide of zinc, or free phosphorus in capsules, also promise

favourably, and are well worthy of trial.

Some of the more aggravated cases are associated with a CEdema

considerable amount of serous efiusion into the cellular
n T vnth

tissue, generally limited to the lower extremities, but occa- liydi-emia.

sionally extending to the arms, face, and neck, and even
producing ascites and pleuritic effusion. Under the latter

circumstances this complication is, of com-se, of great gravity,

and it is said that after delivery the disappearance of the
serous effusion may be accompanied by metastasis of a fatal

character to the lungs or the nervous centres. This form of
oedema must be distinguished from the slight cedematous
swelling of the feet and legs so commonly observed as a
mechanical result of the pressure of the gravid uterus,
and also from those cases of oedema associated with albumi-
nuria. The treatment must be directed to the cause, while
the disappearance of the effusion may be promoted by the

' Arch./. Gyn, ii. 2, 1871.
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administration of diuretic drinks, the occasional use of saline

aperients, and rest in the horizontal position.
Albumi- The existence of albumen in the urine of uree-uant

women nas lor many years attracted the attention of obste-

tricians, and it is now well known to be associated, in ways
still imperfectly understood, with many important puerperal

diseases. Its presence in most cases of puerperal eclampsia

was long ago pointed out by Lever in this country and Rayer
in France, and its association with this disease gave rise to

the theory of the dependence of the convulsion on urfemia,

which is still generally entertained. It has been sho\vn of

late years, especially by Braxton Hicks, that this association

is by no means so universal as was supposed ; or rather that

in some cases the albuminuria follows and does not precede the

convulsions, of which it might therefore be supposed to be the

consequence rather than the cause ; so that further investiga-

tions as to these particular points are still required. Modern
researches have shown that there is an intimate connection

between many other affections and albuminuria; as, for

example, certain forms of paralysis, either of special nerves,

as puerperal amaurosis, or of the spinal system
;
cephalalgia

and dizziness
;
puerperal mania ; and possibly haemorrhage.

It cannot, therefore, be doubted that albuminuria in the-

pregnant woman is liable, at any rate, to be associated with

grave disease, although the present state of our knowledge

does not enable us to define very distinctly its precise mode

of action.

Causes of The presence of albumen in the urine of pregnant women
puerperal ^^^^ ^ ^.^^^ phenomenon. Blot and Litzman met with
iilbumi- ^ r • -u

•

nuria. albuminuria in 20 per cent, of pregnant women, which is,

however, far above the estimate of other authors ;
Fordyce

Barker • thinks it occurs in about one out of 25 cases, or 4

per cent., wliile Hofmier ^ found it in 137 out of 5000

deliveries in the Berlin Gynoecological Institution, or 2*74

per cent. As in the large majority of these cases it rapidly

disappears after delivery, it is obvious that its presence must,

in a large proportion of cases, depend on temporary causes,

and has not always the same serious importance as in the

non-pregnant state. This is further proved by the undoubted

' American Journal of Obstelrics, July 1878.

-' Berlin Klin. Woch. Sept. 1878.
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fact that albumen, rapidly disappearing after delivery, is often

found in urine of pregnant women who go to term, and pass

through labour without any unfavourable symptoms.

The obvious facts that in pregnancy the vessels supplying 'P^^^^^^''

the kidneys are subjected to mechanical pressure from the ^^^^^

gravid uterus, and that congestion of the venous circulation uterus,

of those viscera must necessarily exist to a greater or less

degree, suggest that here we may find an explanation of the

frequent occurrence of albuminuria. This view is further

strengthened by the fact that the albumen rarely appears

until after the fifth month, and, therefore, not until the

uterus has attained a considerable size ; and also that it is

comparatively more frequently met with in primiparse, in

whom the resistance of the abdominal parietes, and consequent

pressure, must be greater than in women who have already

borne children. It is, indeed, probable that pressure and

consequent venous congestion of the kidneys have an

important influence in its production ; but there must be,

as a rule, some other factor in operation, since an equal or

even greater amount of pressure is often exerted by ovarian

and fibroid tumours, without any such consequences.

This is probably to be found in the altered condition of Altered

the blood, which, on account of the unusual call for nutritive *,tate of

the blood.
supply on the part of the foetus, contains an excess of

albuminous material. Hence we have two factors always at

work in the pregnant woman, both predisposing to the escape

of albumen, viz. a turgid state of the renal venous system,

and a super-albnminous condition of the blood. But in the
large majority of cases, although these conditions are present,

no albuminuria exists, and they must, therefore, be looked
upon as predisposing causes, to which some other is added
before the albumen escapes from the vessels. What this is Other
generally escapes our observation, but probably any condition
producing sudden hypersemia of the kidneys, and giving rise luofn^
to a state analogous to the first stage of Bright's disease

operation.

such, for example, as sudden exposure to cold and impeded
cutaneous action -may be suflScient to set a light to the
match already prepared by the existence of pregnancy. In
addition to these temporary causes it must not be forgotten
that pregnancy may supervene in a patient already suffering.

VOL. I. Q
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from Bright's disease, when of course the albumen will exist

in the urine from the commencement of gestation.
The effects The various diseases associated with the presence of
ot puer- • .1 . -n .

peralalbu- albumen m the urme will require separate consideration.
miniiria. Some of these, especially puerperal eclampsia, are amongst

the most dangerous complications of pregnancy. Others,

such as paralysis, cephalalgia, dizziness, may also be of con-

siderable gravity. The precise mode of their production, and

whether they can be traced, as is generally believed, to the

retention of urinary elements in the blood, either urea or

free carbonate of ammonia produced by its decomposition, or

whether the two are only common results of some undeter-

mined cause, will be considered when we come to discuss

puerperal convulsions. "Whatever view may ultimately be

taken on these points, it is sufficiently obvious that albumi-

nuria in a pregnant woman must constantly be a source of

much anxiety, and must induce us to look forward with con-

siderable apprehension to the termination of the case.

Prognosis. We are scarcely in possession of a sufficiently large

number of observations to justify any very accurate con-

clusions as to the risk attending albuminuria during preg-

nancy, but it is certainly by no means slight. Hofmeir

believes that albuminuria is a most severe complication both

for woman and child, even when uncomplicated with eclampsia.

The prognosis, he thinks, depends on whether it is acute in

its onset, that is, coming on within a few days of labour, or

is extended over several weeks. The former is more likely

to pass entirely away after delivery, while in the latter there

is more risk of the morbid state of the kidneys becoming

permanent, and leading to the establishment of Bright's

disease after the pregnancy is over. Goubeyre estimated

that 49 per cent, of primiparse who have albuminuria, and;

who escape eclampsia, die from morbid conditions traceable

to the albuminuria. This conclusion is probably much

exaggerated, but, if it even approximate to the truth, the

danger must be very great.

Tendency Besides the ultimate risk to the mother, albuminuria

to produce
gt,rono-lv predisposes to abortion, no doubt on account of the

imperfect nutrition of the foetus by blood impoverished by

the drain of albuminous materials through the kidneys.

This fact has been observed by many writers. A good
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illustration of it is given by Tanner,' who states that four,

out of seven women he attended suffering from Bright's

disease during pregnancy, aborted, one of them three tunes

in succession

The symptoms accompanying albuminuria in pregnancy Symptoms.
•J r J <^ .rpii.1-1. Anasarca.

are by do means uniform or constantly present, inat wnicn

' most frequently causes suspicion is the anasarca—not only

the cedematous swelling of the lower limbs which is so

common a consequence of the pressure of the gravid uterus,

but also of the face and upper extremities. Any puffiness or

iniiltration about the face, or any oedema about the hands or

arms, should always give rise to suspicion, and lead to a

careful examination of the urine. Sometimes this is carried

to an exaggerated degree, so that there is anasarca of the

whole body.

Anomalous nervous symptoms—such as headache, tran- Nervous

sient dizziness, dimness of vision, spots before the eyes,

inability to see objects distinctly, sickness in women not at

other times suffering from nausea, sleeplessness, irritability

of temper—are also often met with, sometimes to a slight

degree, at others very strongly developed, and should always

arouse suspicion. Indeed, knowing as we do that many
morbid states may be associated with albmninuria, we should

make a point of carefully examining the m-ine of all patients,

in whom any imusually morbid phenomena show themselves

during pregnancy.

The condition of the urine varies considerably, but it is Cluirnctor

generally scanty and highly coloured, and, in addition to the
'^^J^^l'

albiunen, especially in cases in which the albuminuria has

existed for some time, we may find epithehum cells, tube
casts, and occasionally blood corpuscles.

The treatment must be based on what has been said as to Troni -

the causes of the albuminuria. Of course it is out of our
power to remove the pressure of the gravid uterus, except
by inducing labour; but its effects may at least be lessened
by remedies tending to promote an increased secretion of
lu-ine, and thus diminishing the congestion of the renal
vessels. The administration of saline diuretics, such as the
acetate of potash, or bitartrate of potash, the latter being
given in the form of the well-known imperial drink, will

' Siffiis and Diseases of Pregnancy, p. 428.

Q 2
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best answer this indication. The action of the bowels may
be solicited by purgatives producing watery motions, such as

occasional doses of the compound jalap powder. Dry cupping
over the loins, frequently repeated, has a beneficial effect in

lessening the renal hypersemia. The action of the skin

should also be promoted by the use of the vapour bath, and
with this view the Turkish bath may be employed with great

benefit and perfect safety. Jaborandi and pilocarpin have

been given for this purpose, but have been found by Fordyce
Barker to produce a dangerous degree of depression. The
next indication is to improve the condition of the blood by

appropriate diet and medication. A very light and easily

assimilated diet should be ordered, of which milk should

form the staple. Tarnier ' has recorded several cases in which

a purely milk diet was very successful in removing albumi-

nuria. With the milk, which should be skimmed, we may
allow white of egg, or a little white fish. The tinctiu-e of

the perchloride of iron is the best medicine we can give,

and it may be advantageously combined with small doses of

tinctiure of digitalis, which acts as an excellent diuretic.

Question Finally, in obstinate cases we shall have to consider the

H our°^°^
advisability of inducing premature labour. The propriety

of tliis procedure in the albuminuria of pregnancy has of

late years been much discussed. Spiegelberg^ is opposed to

it, while Barker^ thinks it should only be resorted to ' when

treatment has been thoroughly and perseveringly tried with-

out success for the removal of symptoms of so grave a

character that their continuance would result in the death of

the patient.' Hofmeir,^ on the other hand, is in favour of

the operation, which he does not think increases the risk

of eclampsia, and may avert it altogether. I believe that,

having in view the undoubted risks which attend this com-

plication, the operation is unquestionably indicated, and is

perfectly justifiable, in all cases attended with symptoms of

serious gravity. It is not easy to lay down any definite

rules to guide our decision ; but I should not hesitate to

adopt this resource in all cases in which the quantity of

albumen is considerable and progressively increasing, and in

which treatment has failed to lessen the amount ;
and, above

• Annal. de Gp'Sc. Jan. 1876. » Lehrbuch des Gehurt.

3 Amer. Jour, of Obstct. July 1878. * Oj). cit.



Chap. VII.] DISEASES OF PREGNANCY. 229

all, in every case attended with threatening symptoms, such

as severe headache, dizziness, or loss of sight. The risks of

the operation are infinitesimal compared to those which the

patient would run in the event of puerperal convulsions

supervening, or chronic Bright's disease becoming estab-

lished. As the operation is seldom likely to be indicated

until the child has reached a viable age, and as the albu-

minuria places the child's life in danger, we are quite justi-

fied in considering the mother's safety alone in determining

on its performance.
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CHAPTEK VI H.

DISEASES OF PREGNANCY (CONTINUED).

Disorders There are many disorders of the nervous system met with

nervous
during the course of pregnancy. Among the most common

system. are morbid irritability of temper, or a state of mental

despondency and dread of the results of the labour, some-

times almost amounting to insanity, or even progressing to

actual mania. These are but exaggerations of the highly

susceptible state of the nervous system generally associated

Insomnia, with gestation. Want of sleep is not uncommon, and, if

carried to any great extent, may cause serious trouble

from the irritability and exhaustion it produces. In such

cases we should endeavour to lessen the excitable state of

the nerves, by insisting on the avoidance of late hom-s, over-

much society, exciting amusements, and the like; while it

may be essential to promote sleep by the administration of

sedatives, none answering so well as the chloral hydrate, in

combination with large doses of the bromide of potassimn or

sodium, which greatly intensify its hypnotic effects.

Headaches Severe headaches and various intense nem-algise are com-
and neu- moQ^ Amongst the latter the most frequently met with are

pain in the breasts, due to the intim-ate sympathetic connec-

tion of the mammne with the gravid uterus ; and intense

intercostal neuralgia, which a careless observer might mis-

take for pleuritic or inflammatory paiji. The thermometer,

by showing that there is no elevation of temperature, would

prevent such a mistake. Neuralgia of the uterus itself, or

severe pains in the groins or thighs—the latter being prob-

ably the mechanical results of dragging on the attachments

of the abdominal muscles— are also far from uncommon.

In the treatment of such neuralgic alfections attention to

the state of the general health, and large doses of quinine
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and ferruginous preparations whenever there is much debility,

will be indicated. Locally sedative applications, such as

belladonna and chloroform liniments ;
friction with aconite

hniment when the pain is limited to a small space ;
and, in

the worst cases, the subcutaneous injection of morphia, will

be called for. Those pains which apparently depend on

mechanical causes may often be best relieved by lessening

the traction on the muscles, by wearing a well-made elastic

belt to support the uterus.

Among the most interesting of the nervous diseases are Paralysis

various paralytic affections. Almost all varieties of paralysis
J^preg-^'

have been observed, such as paraplegia, hemiplegia (complete nancy,

or incomplete), facial paralysis, and paralysis of the nerves

of special sense, giving rise to amaurosis, deafness, and loss

of taste. Churchill records 22 cases of paralysis during

pregnancy, collected by him from various sources. A large

number have also been brought together by Imbert Grou-

beyre, in an interesting memoir on the subject, and others

are recorded by Fordyce Barker, Joulin, and other authors

;

so that there can be no doubt of the fact that paralytic

affections are common during gestation. In a large pro- Generally

portion of the cases recorded the paralyses have been asso-
^^jf'aij^u.

ciated with albuminuria, and are doubtless uraemic in origin, minuria.

Thus in 19 cases, related by Groubeyre, albuminm'ia was

present in all
;
Darcy,' however, found no albuminuria in 5

out of 14 cases. The dependency of the paralysis on a

transient cause explains the fact that in the large majority

of these cases the paralysis was not permanent, but dis-

appeared shortly after labour. In every case of paralysis,

whatever be its nature, special attention should be directed

to the state of the urine, and, should it be found to be albu-

minous, labour should be at once induced. This is clearly in such

the proper course to pm-sue, and we should certainly not be ^^"^^

justified in running the risk that must attend the progress should be
of a case in which so formidable a symptom has already

f^^^^^
™'

developed itself. When the cause has been removed, the
effect will also generally rapidly disappear, and the prognosis
is therefore, on the whole, favourable. Should the paralysis
continue after delivery, the treatment must be such as we
would adopt in the non-pregnant state ; and small doses of

' These de Paris, 1877.
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Paralyses
w liich

Mi'i) not
ui'iemic

ill their

origin.

Chorea.

Prognosis.

strychnin, along with faradisation of the affected limbs,
would be the best remedies at our disposal.

There are, however, unquestionably some cases of puer-
peral paralysis which are not uraemic in their origin, and the
natiure of which is somewhat obscure. Hemiplegia may
doubtless be occasioned by cerebral hsemorrhage, as in the

non-pregnant state. Other organic causes of paralysis, such

as cerebral congestion, or embolism, may, now and again, be
met with during pregnancy, but cases of this kind must be

of comparative rarity. Other cases are functional in their

origin. Tarnier relates a case of hemiplegia which he

could only refer to extreme anaemia. Some, again, may be

hysterical. Paraplegia is apparently more frequently uncon-

nected with albuminuria than the other forms of paralysis

;

and it may either depend on pressure of the gravid uterus

on the nerves as they pass through the pelvis, or on reflex

action, as is sometimes observed in connection with uterine

disease. When, in such cases, the absence of albuminviria

is ascertained by frequent examination of the urine, there is

obviously not the same risk to the patient as in cases de-

pending on uraemia, and therefore it may be justifiable to

allow pregnancy to go on to term, trusting to subsequent

general treatment to remove the paralytic symptoms. As

the loss of power here depends on a transient cause, a

favourable prognosis is quite justifiable. Partial paralysis of

one lower extremity, generally the left, sometimes occurs,

from pressure of the foetal occiput, and may continue for

days or weeks, with a gradual improvement, after parturition.

Chorea is not unfrequently observed, and forms a serious

complication. It is generally met with in young women of

delicate health, and in the first pregnancy. In a large pro-

portion of the cases the patient has already suffered from the

disease before marriage. On the occurrence of pregnancy,

the disposition to the disease again becomes evoked, and

choreic movements are re-established. This fact may be ex-

plained partly by the susceptible state of the nervous system,

partly by the impoverished condition of the blood.

That chorea is a dangerous complication of pregnancy is

apparent by the fact that out of 56 cases collected by Dr.

Earnes' no less than 17, or 1 in 3, proved fati\l. Nor is it

' Obsi, Trans, vol. x.
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danger to life alone that is to be feared, for it appears cer-

tciin that chorea is more apt to leave permanent mental dis-

turbance when it occm-s during pregnancy than at other

times. It has also an imquestionable tendency to bring on

abortion or premature labour, and in most cases the life of

the child is sacrificed.

The treatment of chorea during pregnancy does not differ Troat-

from that of the disease under more ordinary circumstances ;

and our chief reliance will be placed on such drugs as the

liquor arsenicalis, bromide of potassium, and iron. In the

severe form of the disease, the incessant movements, and the

weariness and loss of sleep, may very seriously imperil

the life of the patient, and more prompt and radical mea-

sures will be indicated. If, in spite of our remedies, the

paroxysms go on increasing in severity, and the patient's

strength appears to be exhausted, our only resource is to

remove the most evident cause by inducing labour. Grenerally

the symptoms lessen and disappear soon after this is done.

There can be no question that the operation is perfectly

justifiable, and may even be essential under such circum-

stances. It should be borne in mind that the chorea often

recurs in a subsequent pregnancy, and extra care should then

always be taken to prevent its development.

Disorders of the urinary organs are of frequent occurrence. DisorcU-r

Retention of urine may be met with, and this is often the
°,rinnry

result of a retroverted uterus. The treatment, therefore, organs,

must then be directed to the removal of the cause. This onirine"

subject will be more particularly considered when we come to

discuss that form of displacement (p. 240); but we may
here point out that retention of urine, if long continued,

may not only lead to much distress, but to actual disease of

the coats of the bladder. Several cases have been recorded

in which cystitis, resulting from urinary retention in preg-

nancy, eventually caused the exfoliation of the entire mucous
membrane of the bladder,' which was cast off, sometimes
entire, sometimes in shreds, and occasionally with portions

of the muscular coat attached to it. The possibility of this

formidable accident should teach us to be careful not to

allow any undue retention of urine, but, by a timely use of

' ObU. Trans, a'oI, xi.



234 PREGNANCY. [Part II.

the catheter, to relieve the symptoms, while we, at the same
time, endeavour to remove the cause,

blut '^'of

Iri'itability of the bladder is of frequent occurrence. In

the Wacl- ^he early months it seems to be the consequence of sympa-
'•^'-'i'- thetic irritation of the neck of the bladder, combined with

pressure, while in the later months it is, probably, solely

produced by mechanical causes. When severe it leads to

much distress, the patient's rest being broken and disturbed

by incessant calls to micturate, and the suffering induced

may produce serious constitutional disturbances. I have

elsewhere pointed out^ that irritability of the bladder in the

latter months of pregnancy is frequently associated with an

abnormal position of the foetus, which is placed transversely

or obliquely. The result is either that undue pressure is

applied to the bladder, or that it is drawn out of its proper

position. The abnormal position of the fcetus can readily

be detected by palpation, and as readily altered by ex-

ternal manipulation. In some of the cases I have recorded,

altering the position of the foetus was immediately followed

by relief ; the symptoms recurring after a time, when the

foetus had again assumed an oblique position. Should the

foetus frequently become displaced, an endeavour may be

made to retain it in the longitudinal axis of the uterus by a

proper adaptation of bandages or pads. In cases not referable

to this cause we should attempt to relieve the bladder symp-

toms by appropriate medication, such as small doses of liquor

potassse, if the urine be very acid ; tincture of belladonna ;

the decoction of triticum repens, an old but very serviceable

remedy ; and vaginal sedative pessaries containing morphia

or atropine.

lucontin- Women who have borne many children are often troubled

enceof ^-^j^ incontinence of urine during pregnancy, the water

dribbling away on the slightest movement. Through this

much irritation of the skin surrounding the genitals is pro-

duced, attended with troublesome excoriations and eruptions.

Eelief may be partially obtained by lessening the pressure on

the bladder by an abdominal belt, while the skin is protected

by applications of simple ointment or glycerine.

Phosphatic Dr. Tyler Smith has directed attention to a phosphatic

doposit. condition of the urine occurring in delicate women, whose

' Obst. Trans, vol. xiii.
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constitutions are severely tried by gestation. This condi-

tion can easily be altered by rest, niitritious diet, and a

course of restorative medicines, sucli as steel, mineral acids,

and the like.

A profuse whitish leucorrhoeal discharge is very common Ijeuw.i-

during pregnancy, especially in its latter half. The discharge

frequently alarms the patient, but, unless it is attended

with disagreeable symptoms, it does not call for special

treatment. When at all excessive, it may lead to much

irritation of the vagina and external generative organs.

The labia may become excoriated and covered with small

aphthous patches, and the whole vulva may be hot, swollen,

and tender. Warty growths, similar in appearance to syphi-

litic condylomata, are occasionally developed in pregnant

women, unconnected with any specific taint, and associated

with the presence of an irritating leucorrhoeal discharge.

According to Thibierge,' these resist local applications, such Treat-

as sulphate of copper or nitrate of silver, but spontaneously

disappear after delivery. Inasmuch as the leucorrhoeal dis-

charge is dependent on the congested condition of the

generated organs accompanying pregnancy, we can hope to

do little more than alleviate it. In the severer forms, as has

been pointed out by Henry Bennet, the cervix will be found

to be abraded or covered with granular erosion, and it may
be, from time to time, cautiously touched with the nitrate of

silver or a solution of carbolic acid. Generally speaking, we
must content ourselves with recommending the patient to

wash the vagina out gently with diluted Condy's fluid ; or

with a solution of the sulpho-carbolate of zinc, of the strength

of four grains to the ounce of water ; or with plain tepid

water. For obvious reasons frequent and strong vaginal

douches are to be avoided, but a daily gentle injection, for

the purpose of ablution, can do no harm.
A very distressing pruritus of the vulva is frequently met Pruritus,

with along Avith leucorrhoea, especially when the discharge is

of an acrid character, which in some cases leads to intense
and protracted suffering, forcing the patient to resort to It may
incessant friction of the parts. Pruritus, however, may

pondently
exist without leucorrhoea, being apparently sometimes of a of leucor-

neuralgic character, at others associated with aphthous

' Arch. Gen. de Mid. 18£6.
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patches on the mucous membrane, ascarides in the rectum,
or pediculi in the hairs of the mons veneris and labia. (Jases

are even recorded in which the pruritic irritation extended
Troivt- over the whole body. The treatment is difficult and unsatis-
iiiuat. factory. Various sedative applications may be tried, such as

weak solutions of Goulard's lotion ; or a lotion composed of

an ounce of the solution of the muriate of morphia, with a

drachm and a half pf hydrocyanic acid, in six ounces of

water ; or one formed by mixing one part of chloroform

with six of almond oil. A very useful form of medication

consists in the insertion into the vagina of a pledget of

cotton-wool, soaked in equal parts of the glycerine of borax

and sulphurous acid ; this may be inserted at bedtime, and

withdrawn in the morning by means of a string attached to it.

Smearing the parts with an ointment consisting of boracic acid

and vaseline often answers admirably. In the more obstin-

ate cases, the solid nitrate of silver may be lightly brushed

over the vulva
;

or, as recommended by Taruier, a solution

of bichloride of mercury, of about the strength of two grs.

to the ounce, may be applied night and morning. The state

of the digestive organs should always be attended to, and

aperient mineral water may be usefully administered. When
the pruritus extends beyond the vulva, or even in severe

local cases, large doses of bromide of potassium may perhaps

be useful in lessening the general hyperaesthetic state of the

nerves.

(Edema of Some of the disorders of pregnancy are the direct results

llrab^'*^^'^
of the mechanical pressure of the gravid uterus. The most

common of these are oedema and a varicose state of the veins

of the lower extremities, or even of the vulva. The former is

of little consequence, provided we have assured ourselves

that it is really the result of pressure, and not of albu-

minuria, and it can generally be relieved by rest in the

Varicose horizontal position. A varicose state of the veins of the

lower limbs is very common, especially in multiparse, in

whom it is apt to continue after delivery. Occasionally the

veins of the vulva, and even of the vagina, are also enlarged

and varicose, producing considerable swelling of the external

genitals. Eest in the recumbent position, and the use of an

abdominal belt, so as to take the pressiu-e off the veins as

much as possible, are all that can be done to relieve this
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troublesome complication. If the veins of the legs are much

swollen some benefit may be derived from an elastic stocking

or a carefully applied bandage.

Serious and even fatal consequences have followed the Occasional

accidental laceration of the swollen veins. When laceration
l^J^^^l

occurs during or immediately after delivery—a not uncom- from lace-

„,,,,... •
J. j-i, ration 01

mon result of the pressure of the head—it gives rise to the
^j^^

formation of a vaginal thrombus. It has occasionally hap-

pened from an accidental injury during pregnancy, as in the

cases recorded by Simpson, in which death followed a kick

on the pudenda, producing laceration of a varicose vein, or

in one mentioned by Tarnier, where the patient fell on the

edge of a chair. Severe haemorrhage has followed the acci-

dental rupture of a vein in the leg. The only satisfactory Treat-

treatment is pressure, appKed directly to the bleeding parts

by means of the finger, or by compresses saturated in a

solution of the perchloride of iron. The treatment of vagi-

nal thrombus following labour must be considered elsewhere.

Occasionally the varicose veins inflame, become very tender

and painful, and coagula form in their canals. In such cases

absolute rest should be insisted on, while sedative lotions,

such as the chloroform and belladonna liniments, should be

applied to relieve the pain.

Certain displacements of the gravid uterus are met with, Displace-

which may give rise to symptoms of gi-eat gravity.
tliT'^rav'icl

Prolapse, which is rare, is almost always the result of uterus,

pregnancy occurring in a uterus which had been previously Prolapse

more or less procident. Under such circumstances the in- gravid

creasing weight of the uterus will at first necessarily aug- uterus,

ment the previously existing tendency to prolapse of the
womb, which may come to protrude partially or entirely

beyond the vulva. In the great majority of cases, as preg-
nancy advances, the prolapsus cures itself, for at about the
fom-th or fifth month the uterus will rise above the pelvic
brim. It has been said, that, in some cases of complete
procidentia, pregnancy has gone on even to term, with the
uterus lying entirely outside the vulva. Most probably these
cases were imperfectly observed, the greater part of the
uterus being in reality above the pelvic brim, a portion only
of its lower segment protruding externally

; or, as has some-
times been the case, the protruding portion has been an old-
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standing hypertrophic elongation of the cervix, the external
OS uteri and fundus being normally situated. Should a pro-
lapsed uterus not rise into the abdominal cavity as preg-
nancy advances, serious symptoms will be apt to develop
themselves

;
for, unless the pelvis be unusually capacious,

the enlarging uterus will get jammed within its bony walls,

the rectum and urethra will be pressed upon, defaecation and
micturition will be consequently impeded, and severe pain

and much irritation will result. In all probability such a

state of things would lead to abortion. The possibility of

these consequences should, therefore, teach us to be carefid

in the management of every case of prolapsus, however

slight, in which pregnancy occurs. Absolute rest, in the

horizontal position, should be insisted on ; while the uterus

should be supported in the pelvis by a full-sized Hodge's

pessary, which should be worn imtil at least the sixth month,

when the uterus would be fully within the abdominal cavity.

After delivery, prolonged rest should be recommended, in

the hope that the process of involution may be accompanied

by a cure of the prolapse. There- can be no doubt that preg-

nancy carried to term affords an opportunity of curing even

old-standing displacements, which should not be neglected.

Anteversion of the gravid uterus seldom produces symp-

toms of consequence. In all probability it is common

enough when pregnancy occurs in a uterus which is more

than usually anteverted, or is anteflexed. Under such cir-

cumstances, there is not the same risk of incarceration in

the pelvic cavity as in cases in which pregnancy exists in a

retroflexed uterus, for, as the uterus increases in size, it

rises without difl^culty into the abdominal cavity. In the

early months the pressure of the fundus on the bladder may

account for the irritability of that viscus then so commonly

observed. It will be remembered that Graily Hewitt attri-

butes great importance to this condition as explaining the

sickness of pregnancy—a theory, however, which has not

met with general acceptation.

Extreme anteversion of the uterus, at an advanced period

of pregnancy, is sometimes observed in multiparse with very

lax abdominal walls, occasionally to such an extent that the

uterus falls completely forwards and downwards, so that the

• fundus is almost on a level with the patient's knees. This
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form of pendulous belly may be associated with a separation

of the recti muscles, between which the womb forms a ven-

tral hernia, covered only by the cutaneous textures. When

labour comes on this variety of displacement may give rise

to trouble by destroying the proper relation of the uterine

and pelvic axes. The treatment is purely mechanical, keep-

ing the patient lying on her back as much as possible, and

supporting the pendulous abdomen by a properly adjusted

bandage. A similar forward displacement is observed in

cases of pelvic deformity, and in the worst forms, in rachitic

and dwarfed women, it exists to a very exaggerated degree.

The most important of the displacements, in consequence Eetrovcr-

of its occasional very serious results, is retroversion of the

gravid uterus. It was formerly generally believed that this

was most commonly produced by some accident, such as a

fall, which dislocated a uterus previously in a normal posi-

tion. Undue distension of the bladder was also considered

to have an important influence in its production, by pressing

the uterus backwards and downwards.

It is now almost universally admitted that, although the Its causes;'

above-named causes may possibly sometimes produce it, in

the very large proportion of cases it depends on pregnancy

having occurred in a uterus pre\dously retroverted or retro-

flexed. The merit of pointing out this fact imquestionably

belongs to the late Dr. Tyler Smith, and further observations

have fully corroborated the correctness of his views.

In the large majority of cases in which pregnancy occurs

in a uterus so displaced, as the womb enlarges it straightens

itself, and rises into the abdominal cavity, without giving

any particular trouble
;

or, as not unfrequently happens, the

abnormal position of the organ interferes so much with its

enlargement as to produce abortion. Sometimes, however,
the uterus increases without leaving the pelvis until the
third or fom-th month, when it can no longer be retained in
the pelvic cavity without inconvenience. It then presses on
the urethra and rectum, and eventually becomes completely
incarcerated within the rigid walls of the bony pelvis, giving
rise to characteristic symptoms.

The first sign which attracts attention is generally some Symptoms,
trouble connected with micturition, in consequence of pres-
sure on the urethra. On examination, the bladder will often
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be found to be enormously distended, forming a large, fluc-
tuating abdominal tumour, which the patient has lo'st all
power of emptying. Frequemtly small quantities of urine
dribble away, leading the woman to believe that she has
passed water, and thus the distension is often overlooked.
Sometimes the obstruction to the discharge of urine is so
great as to lead to dropsical effusion into the cellular tissue
of the arms and legs. This was very well marked in one of
my cases, and disappeared rapidly after the bladder had been
emptied. Difficulty in defaecation, tenesmus, obstinate con-
stipation, and inability to empty the bowels, become estab-
lished about the same time. These S3maptoms increase,

accompanied by some pelvic pain and a sense of weight and
bearing down, until at last the patient applies for advice, and
the true nature of the case is detected. When the retro-

version occiu-s suddenly, all these symptoms develop with
great rapidity, and are sometimes very serious from the

first.

The further progress is various. Sometimes, after the

uterus has been incarcerated in the pelvis for more or less

time, it may spontaneously rise into the abdominal cavity,

when all threatening symptoms will disappear. So happy a

termination is quite exceptional, and if the practitioner

should not interfere and effect reposition of the organ, serious

and even fatal consequences may ensue, unless abortion

occurs.

The extreme distension of the bladder, and the impossi-

bility of relieving it, may lead to lacerations of its coats,

and fatal peritonitis ; or the retention of urine may produce

cystitis, with exfoliation of the coats of the bladder
;

or, as-

more commonly happens, retention of lu-inary elements may
take place, and death occur with all the symptoms of

urjemic poisoning. At other times the impacted uterus

becomes congested and inflamed, and eventually sloiighs, its

contents, if the patient sm-vive, being discharged by fistulous

communications into the rectum and vagina. It need hardly

be said that such terminations are only possible in cases

which have been grossly mismanaged, or the nature of which

has not been detected till a late period.

The diagnosis is not difficult. On making a vaginal

examination, the finger impinges on a smooth round elastic
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swelling, filHng up the lower part of the pelvis, stretching

and depressing the posterior vaginal wall, which occasion-

ally protrudes beyond the vulva. On passing the finger for-

wards and upwards we shall generally be able to reach the

cervix, high up behind the pubes, and pressing on the urethral

canal. In very complete retroversion it may be difficult or im-

possible to reach the cervix at all. On abdominal examination

the fundus uteri cannot be felt above the pelvic brim
;
this, as

the retroversion does not give rise to serious symptoms until

between the third and fourth months, should, under natural

circumstances, always be possible. By bi-manual examination

we can make out, with due care, the alternate relaxation and

contraction of the uterine parietes characteristic of the

gravid uterus, and so differentiate the swelling from any

other in the same situation. The accompanying phenomena

of pregnancy will also prevent any mistake of this kind.

In some few cases retroversion has been supposed to go EetroviT-

on to term. Strictly speaking, this is impossible ; but in the

supposed examples, such as in the Avell-known case recorded its expLi-

by Oldham, part of a retroflexed uterus remained in the

pelvic cavity, while the greater part developed in the ab-

dominal cavity. The uterus is, therefore, divided, as it were,

into two portions
;
one, which is the flexed fundus, remaining

in the pelvis, the other, containing the greater part of the

foetus, rising above it. Under these circumstances, a tumour

in the vagina would exist in combination with an abdominal

tumour, and pregnancy might go on to term. Considerable

difficulty may even arise in labour, but the malposition

generally rectifies itself before it gives rise to any serious

results.

The treatment of retroversion of the gravid uterus should Treat-

be taken in hand as soon as possible, for every day's delay

involves an increase in the size of the uterus, and, therefore,

greater difficulty in reposition. Our object is to restore the
natural direction of the uterus, by lifting the fundus above
the promontory of the sacrum. The first thing to be done is The h\nd-

to relieve the patient by emptying the bladder, the retention
of urine having probably originally called attention to the emptied,

case. For this purpose it is essential to use a long elastic

male catheter of small size, as the urethra is too elongated
and compressed to admit of the passage of the ordinary

VOL. I. R
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silver instrument. Even then it may be extremely difficult

to introduce the catheter, and sometimes it has been found
to be quite impossible. Under such circumstances, provided
reposition cannot be effected without it, the bladder may be
punctured an inch or two above the pubes by means of the
fine needle of an aspirator, and the m-ine drawn off. Dieu-
lafoy's work on aspiration proves conclusively that this may
be done without risk, and the operation has been successfully

performed by Schatz and others. It very rarely happens,
however, and in long-neglected cases only, that the with-

drawal of the urine is found to be impossible.

Mode of The bladder being emptied, and the bowels bein? also

reduction, opened, it possible, by copious enemata, we proceed to

attempt reduction. For this purpose various procedures are

adopted. If the case is not of very long standing, I am
inclined to think that the gentlest and safest plan is the

continuous pressure of a caoutchouc bag, filled with water,

placed in the vagina. The good effects of steady and long-

continued pressure of this kind were proved by Tyler Smith,

who effected in this way the reduction of an inverted uterus

of long standing, and it is not difficult to understand that it

may succeed when a more sudden and violent effort fails. I

have tried this plan successfully in two cases, a pyriform

india-rubber bag being inserted into the vagina, and distended

as far as the patient could bear by means of a syringe. The

water must be let out occasionally to allow the patient to

empty the bladder, and the bag immediately refilled. In

both my cases reposition occurred within twenty-four hours.

Barnes has failed with this method ; but it succeeded so

well in my cases, and is so obviously less likely to prove

hurtful than forcible reposition with the hand, that I am
inclined to consider it the preferable procedm-e, and one

that should be tried first. Failing with the fluid pressure,

we should endeavour to replace the uterus in the following

way. The patient should be placed at the edge of the bed,

in the ordinary obstetric position, and thoroughly anaesthe-

tised. This is of importance, as it relaxes all the parts, and

admits of much freer manipulation than is otherwise possible.

One or more fingers of the left hand are then inserted into

the rectum; if the patient be deeply chloroformed, it is

quite possible, with due care, even to pass the whole hand,
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and an attempt is then made to lift or push the fundus

above the promontory of the sacrum. At the same time

reposition is aided by drawing down the cervix with the

fingers of the right hand per vaginam. It has been insisted

that the pressure should be made in the direction of one or

other sacro-iliac synchondrosis rather than directly upwards,

so that the uterus may not be jammed against the pro-

jection of the promontory of the sacrum. Failing reposition

through the rectum, an attempt may be made per vaginam,
and for this some have advised the upward pressure of the
closed fist passed into the canal. Others recommend the
hand and knee position as facilitating reposition, but this

prevents the administration of chloroform, which is of more
assistance than any change of position can possibly be. Vari-
ous complex instruments have been invented to facilitate the
operation, but they are all more or less dangerous, and are
unlikely to succeed when manual pressure has failed.

As soon as the reduction is accomplished, subsequent
descent of the uterus should be prevented by a large-sized
Hodge's pessary, and the patient should be kept at rest for
some days, the state of the bladder and bowels being par-
ticularly attended to. When reposition has been ''fairly

effected, a relapse is unlikely to occur.

In cases in which reduction is found to be impossible, Treatment
our only resource is the artificial induction of abortion. 7'"="

Under such circumstances this is imperatively called for. It fmmd ",1!

IS best effected by puncturing the membranes, the discharge Po^^'l^l^-

of the liquor amnii of itself lessening the size of the uterus,
and thus diminishing the pressure to which the neighbouring
parts are subjected. After this reposition may be possible, or
we may wait until the foetus is spontaneously expelled. It
IS not always easy to reach the os uteri, although we can
generally do so with a curved uterine sound. If we cannot
puncture the membranes, the liquor amnii may be drawn off
through the uterine walls by means of the aspirator, inserted
through either the rectum or vagina. The injury to the
uterine walls thus inflicted is not Hkely to be hurtful, and
the risk IS certainly far less than leaving the case alone,
^aturally so extreme a measure would not be adopted until
all the simpler means indicated have been tried and failed

Ihe pregnant woman is, of course, liable to contract the
R 2
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n.' exSi <v

diseases as in the non-pregnant state, and pregnancy

with pieg- ^^'^y occur in women already the subject of some constitu-
"iiucy. tional disease. There is no doubt yet much to be learned as

to the influence of co-existing disease on pregnancy. It is

certain that some diseases are but little modified by preg-

nancy, and that others are so to a considerable extent ; and
that the influence of the disease on the foetus varies much.
The subject is too extensive to be entered into at any length,

but a few words may be said as to some of the more im-

portant affections that are likely to be met with.

Eruptive The eruptive fevers have often very serious consequences,

Similt-pox. proportionate to the intensity of the attack. Of these

variola has the most disastrous results, which are related in

the writings of the older authors, but which are, fortunately,

. rarely seen in these days of vaccination. The severe and

confluent forms of the disease are almost certainly fatal to

both the mother and child. In the discrete form, and in

modified smallpox after vaccination, the patient generally

has the disease favourably, and, although abortion frequently

results, it does not necessarily do so.

Scarlet If scarlet fever of an intense character attacks a pregnant
fuver. woman, abortion is likely to occur, and the risks to the

mother are very great. The milder cases run their course

without the production of any untoward symptoms. Shoidd

abortion occur, the well-known dangerous effect of this

zymotic disease after delivery will gravely influence the

prognosis. Cazeaux was of opinion that pregnant women

are not apt to contract the disease ; while Montgomery

thought that the poison when absorbed dm-ing pregnancy

might remain latent until delivery, when its characteristic

effects were produced.

Measles. Measles, unless very severe, often runs its course without

seriously affecting the mother or child. I have myself seen

several examples of this. De Tourcoing, however, states

that out of fifteen cases the mother aborted in seven, these

being all very severe attacks. Some cases are recorded in

Avhich the child was born with the rubeolous eruption

upon it.

G'ontinuGd The pregnant woman, may be attacked with any of the

fevers. continued fevers, and, if they are at all severe, they are apt

to produce abortion. Out of 22 cases of typhoid, 16 aborted.
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and the remaining six, who had slight attacks, went on to

term ; out of 63 cases of relapsing fever, abortion or prema-

tiu-e labour occurred in 23. According to Schweden the

main cause of danger to the foetus in continued fevers is

the hyperpyrexia, especially when the maternal temperature

reaches 104° or upwards. The fevers do not appear to be

aggi-avated as regards the mother, and the same observation

has been made by Cazeaux with regard to this class of disease

occurring after delivery.

Pneumonia seems to be specially dangerous, for of 15 Pncnmo-

cases collected by Grisolle' 11 died—a mortality immensely
'"^

greater than that of the disease in general. The larger

proportion also aborted, the children being generally dead,

and the fatal result is probably due, as in the severe con-

tinued fevers, to hyperpyrexia. The cause of the maternal

mortality does not seem quite apparent, since the same

danger does not appear to exist in severe bronchitis, or other

inflammatory affections.

Contrary to the usually received opinion it appears cer- PhUiisiii

tain that pregnancy has no retarding influence on co-existing

phthisis, nor does the disease necessarily advance with greater

rapidity after delivery. Out of 27 cases of phthisis, collected

by Grrisolle,^ 24 showed the first symptoms of the disease

after pregnancy had commenced. Phthisical women are not

apt to conceive ; a fact which may probably be explained by

the frequent co-existence, in such cases, of uterine disease,

especially severe leucorrhoea. The entire duration of the

phthisis seems to be shortened, as it averaged only nine and

a half months in the 27 cases collected—a fact which proves,

at least, that pregnancy has no material influence in arrest-

ing its progress. If we consider the tax on the vital powers

which pregnancy naturally involves, we must admit that this

view is more physiologically probable than the one generally

received, and apparently adopted without any due grounds.
The evil effects of pregnancy and parturition on chronic Heart-

heart-disease have of late received much attention from
Spiegelberg, Fritsch, Peter, and other writers. The subject

has been ably discussed ^ in a series of elaborate papers by
l)r. Angus MacDonald, which are well worthy of study. Out

' Arch. Gen. dc Med. vol. xiii. p. 291.

Ibid. vol. xxii. s
^647;. Journ. 1877.
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of 28 cases collected by him, 17, or 60 per cent., proved
fatal. This, no doubt, is not altogether a reliable estimate
of the probable risk of the complication

; but, at any rate,

it shows the serious anxiety which the occuiTence of preg-
nancy in a patient suffering from chronic heart-disease must
cause. Dr. MacDonald refers the evils resulting from preg-
nancy in connection with cardiac lesions to two causes :

first, destruction of that equilibrium of the circulation

which has been established by compensatory arrangements

;

secondly, the occurrence of fresh inflammatory lesions upon
the valves of the heart already diseased.

The dangerous symptoms do not usually appear until

after the first half of the pregnancy has passed, and the

pregnancy seldom advances to term. The pathological pheno-
mena generally met with in fatal cases are pulmonary con-

gestion, especially of the bronchial mucous membrane, and
pulmonary oedema, with occasional pneumonia and plem-isy.

Mitral stenosis seems to be the form of cardiac lesion most

likely to prove serious, and, next to this, aortic incompetency.

The obvious deduction from these facts is, that heart-disease,

especially when associated with serious symptoms, such as

dyspnoea, palpitation, and the like, should be considered a

strong contra-indication of marriage. When pregnancy has

actually occurred, all that can be done is to enjoin the careful

regulation of the life of the patient, so as to avoid exposure

to cold, and all forms of severe exertion.

Syphilis. The important influence of syphilis on the ovum is fully

considered elsewhere. As regards the mother, its effects are

not different from those at other times. It need only, there-

fore, be said that, whenever indications of syphilis in a preg-

nant woman exist, the appropriate treatment should be at

once instituted and carried on during her gestation, not only

with the view of checking the progress of the disease, but

in the hope of preventing or lessening the risk of abortion,

or of the birth of an infected infant. So far from pregnancy

contra-indicating mercurial treatment, there rather is a reason

for insisting on it more strongly. As to the precise medica-

tion, it is advisable to choose a form that can be exhibited

continuously for a length of time without producing serious

constitutional results. Small doses of the bichloride of

mercury, such as one sixteenth of a grain, thrice daily, or of
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the iodide of mercury, answer this purpose well
:
or in the

early stages of pregnancy, the mercurial vapour bath, or

cutaneous inunction, may be employed.

Dr. Weber, of St. Petersburg,' has made some observa-

tions showing the superiority of the latter methods, which

he found did not interfere with the course of pregnancy ;
the

contrary was the case when the mercury was administered by

the mouth, probably, as he supposes, from disturbance of the

digestive system. It must be borne in mind, that in married

women it may sometimes be expedient to prescribe an anti-

syphilitic course without their knowledge of its nature, so

that inunction is not always feasible.

The influence of pregnancy on epilepsy does not appear Epilepsy,

to be as uniform as might perhaps be expected. In some cases

the number and intensity of the fits have been lessened, in

others the disease becomes aggravated. Some cases are even

recorded in which epilepsy appeared for the first time during

gestation. On account of the resemblance between epilepsy

and eclampsia there is a natural apprehension that a preg-

nant epileptic may suffer from convulsions dm-ing delivery.

Fortimately, this is by no means necessarily the case, and

labour often goes on satisfactorily without any attack.

Jaundice, the result of acute yellow atrophy of the liver, icterus

:

is occasionally observed, and is said to have been sometimes ^'^^^^
' yellow

epidemic. Independently of the grave risks to the mother, atrophy

it is most likely to produce abortion or the death of the

foetus. According to Davidson, it originates in catarrhal

icterus, the excretion of the bile-products being impeded in

consequence of pregnancy, and their retention giving rise

to the fatal blood-poisoning which accompanies the severer

forms of the disease. Slight and transient attacks of jaun-

dice may occur, without being accompanied by any bad
consequences. Their production is probably favoured by the

mechanical pressure of the gravid uterus on the intestines

and the bile-ducts.

The occurrence of pregnancy in a yoman suffering from Carci-

malignant disease of the uterus is by no means so rare as

might be supposed, and must naturally give rise to much
anxiety as to the result. The obstetrical treatment of these
cases will be discussed elsewhere. Should we be aware of the

' Allgcm. Med. Cent, Zeit. Feb. 1875.
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existence of the disease during gestation, the question will
arise whether we should not attempt to lessen the risks of
delivery by bringing on abortion or premature labour. The
question is one which is by no means easy to settle. We
have to deal with a disease which is certain to prove fatal to
the mother before long, and the progress of which is probably
accelerated after labour, while the manipulations necessary to

induce delivery may very unfavourably influence the diseased

structures. Again, by siich a measure we necessarily saci-i-

fice the child, while we are by no means certain that we
materially lessen the danger to the mother. The question

cannot be settled except on a consideration of each particular

case. If we see the patient early in pregnancy, by inducing

abortion we may save her the dangers of labour at term

—

possibly of the Csesarean section—if the obstruction be great.

Under such circumstances, the operation would be justifiable.

If the pregnancy has advanced beyond the sixth or seventh

month, unless the amount of malignant deposit be very

small indeed, it is probable that the risks of labour would' be

as great to the mother as at term, and it would then be ad-

visable to give her the advantage of the few months' delay.

Ovarian Cases are occasionally met with in which pregnancy occurs
turaoiir. women who are suffering from ovarian tumour, and their

proper management has given rise to considerable discussion.

There can be no doubt that such cases are attended with

very dangerous and often fatal consequences, for the abdomen

cannot well accommodate the gravid uterus and the ovarian

tumour, both increasing simultaneously. The result is that

the tumour is subject to much contusion and pressiue, which

have sometimes led to the rupture of the cyst, and the

escape of its contents into the peritoneal cavity ; at others

to a low form of inflammation, attended with much ex-

haustion, the death of the patient supervening either before

or shortly after delivery. The danger during delivery from

the same cause, in the cases which go on to term, is also very

great. Of 13 cases Qf delivery by the natural powers, which

I collected in a paper on ' Labour Complicated with Ovarian

Expiana- Tumour,' ' far more than one half proved fatal. Another
fionofits gource of danger is twisting of the pedicle, and conse-
(langcrs.

^^^^^^^ strangulation of the cyst, of which several instances

' Obst. Trans, vol. ix.
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are recorded. It is obvious, then, that the risks are so

manifold that in every case it is advisable to consider whether

they can be lessened by surgical treatment.

The means at our disposal are either to induce labour Metliodsof

prematurely, to treat the tumour by tapping, or to perform treatment,

ovariotomy. The question has been particularly discussed

by Spencer Wells in his works on 'Ovariotomy,' and by

Barnes in his 'Obstetric Operations.' The former holds

that the proper course to pursue is to tap the tumour when

there is any chance of its being materially lessened in size

by that procedure, but that when it is multilocular, or when

its contents are soHd, ovariotomy should be performed at as

early a period of pregnancy as possible. Barnes, on the

other hand, maintains that the safer course is to imitate the

means by which nature often meets this complication, and

bring on premature labour without interfering with the

tumom-. He thinks that ovariotomy is out of the question,

and that tapping may be insufficient and leave enough of the

tmnour to interfere seriously with laboiu*. So far as recorded

cases go, they unquestionably seem to show that tapping is

not more dangerous than at other times, and that ovariotomy

may be practised during pregnancy with a fair amount of

success. Wells records 10 cases which were surgically inter-

fered with. In 1 tapping was performed, and in 9 ovariotomy;

and of these 8 recovered, the pregnancy going on to term in

5. On the other hand, 5 cases were left alone, and either

went to term, or spontaneous premature labour supervened

;

and of these 3 died. The cases are not sufficiently numerous
to settle the question, but they certainly favour the view
taken by Wells rather than that by Barnes. It is to be
observed that, unless we give up all hope of saving the child,

and induce abortion, the risk of induced premature labour,

when the pregnancy is sufficiently advanced to hope for a
viable child, would almost be as great as that of labour at

term
; for the question of interference will only have to

be considered with regard to large tumours, which would
be nearly as much affected by the pressure of a gravid uterus
at seven or eight months, as by one at term. Small tumours
generally escape attention, and are more apt to be impacted
before the presenting part in delivery. The success of
ovariotomy during pregnancy has certainly been great, and
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we have to bear in mind that the woman must necessarily

be subjected to the risk of the operation sooner or later,

so that we cannot judge of the case as one in which abortion

terminates the risk. Even if the operation should put an
end to the pregnancy—and there is at least a fair chance

that it will not do so—there is no certainty that that would
increase the risk of the operation to the mother, while as

regards the child we should only have the same result as if

we intentionally produced abortion. On the whole, then, it

seems that the best chance to the mother, and certainly the

best to the child, is to resort to the apparently heroic practice

recommended by Wells. The determination must, however,

be to some extent influenced by the skill and experience of

the operator. If the medical attendant has not gained that

experience which is so essential for a successful ovariotomist,

the interests of the mother would be best consulted by the

induction of abortion at as early a period as possible. One

or other procedure is essential
;

for, in spite of a few cases

in which several successive pregnancies have occurred in

women who have had ovarian tumours, the risks are such as

not to justify an expectant practice. Should rupture of the

cyst occur, there can be no doubt that ovariotomy should at

once be resorted to, with the view of removing the lacerated

cyst and its extravasated contents.

Fii)roicl Pregnancy may occur in a uterus in which there are one

tumours, qj. niore fibroid tumours. If these are situated low down

and in a position likely to obstruct the passage of the foetus,

they may very seriously complicate delivery. When they are

situated in the fundus or body of the uterus they may give

rise to risk from haemorrhage, or from inflammation of their

own structure. Inasmuch as they are structurally similar

to the uterine walls, they partake of the growth of the uterus

during pregnancy, and frequentlyjncrease remarkably in size.

Cazeaux says— ' I have known them in several instances to

acquire a size in three or four months which they would not

have done in several years in the non-pregnant condition.'

Conversely, they share in the involution of the uterus after

delivery, and often lessen greatly in size, or even entirely

disappear. Of this fact I have elsewhere recorded several

curious examples ;
' and many other instances of the com-

' Oisl. Trans, vols. v. ^iii. aud six.



ClIAP. VIII.] DISEASES OF PKEGNANCY. 251

plete disappearance of even large tumours have been described

by authors whose accuracy of observation cannotbe questioned.

The treatment will vary with the position of the tumour. Treat-

If it is such as to be certain to obstruct the passage of the

child, abortion should be induced as soon as possible. If the

tiunom- is well out of the way, this is not so urgently called

for. The principal danger then is that the tumour will im-

pede the post-partum contraction of the uterus, and favour

haemorrhage. Even if this should happen, the flooding could

be controlled by the usual means, especially by the injection

of the perchloride of iron. I have seen several cases in

which delivery has taken place under such circumstances

without any imtoward accident. The danger from inflam-

mation and subsequent extrusion of the fibroid masses would
probably be as great after abortion or premature labour as

after delivery at term. It seems, therefore, to be the proper
rule to interfere when the tumours are likely to impede
delivery, and in other cases to allow the pregnancy to go on,

and be prepared, to cope with any complications as they arise.

The risks of pregnancy should be avoided in every case in
which uterine fibroids of any size exist, the patients being
advised to lead a celibate life.



252 PREGNANCY. [Paut 11.

CHAPTER IX.

PATHOLOGY OF THE DECIDUA AND OVUM.

Piitliolog}' Comparatively little is, unfortunately, known of the patho-

dt'cidua.
logical changes which occur in the mucous membrane of the

uterus during pregnancy. It is probable that they are of

much more consequence than is generally believed to be the

case ; and it is certain that they are a frequent cause of

abortion.

Emlome- One of the most generally observed probably depends on
triiis. endometritis antecedent to conception. When the impreg-

nated ovule reached the uterus, it engrafted itself on the

inflamed mucous membrane, which was in an unfit condition

for its reception and growth. A not uncommon result, under

such circumstances, is the laceration of some of the decidual

vessels, extravasation of the blood between the decidua and

the uterine walls, and consequent abortion at an early stage

of pregnancy. As this morbid state of the uterine mucous

membrane is likely to continue after abortion is completed,

the same history repeats itself on each impregnation, and

thus we may have constant early miscarriages produced. It

does not necessarily follow, however, that the pregnancy is

immediately terminated when this state of things is present.

Sometimes a condition of hyperplasia of the decidua is pro-

duced, the membrane becomes much thickened and hyper-

trophied, and the decidual cells are greatly increased in size

(fig. 83). In other instances the internal surface of the

decidua becomes studded with rough polypoid growths,'

depending on proliferation of its interstitial tissue. Duncan

has found that the hypertrophied decidua is always in a state

of fatty degeneration, more advanced in some places than in

others.2 xhe result of these alterations is frequently to

' Virchoxu's Archiv.fiir Path. 1861, 1st edition.

* Researches in Obstetrics, p. 293.
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produce dwindling or death of the ovum, which, however

retains its connection with the decidua, until, after a lapse of

time, the decidua is expelled in the form of a thick triangular

fleshy substance, with the atrophied ovum attached to some

part of its inner surface. In other cases, in which the

hyperplasia has advanced to a less extent, the nutrition of

the foetus is not interfered with, and pregnancy may continue

Fig. 83.

HTPEIlTnOPHIED DKCIDUA L.\ID OPEN, WITH THE OVUM ATTACHED TO ITS PUNDXL
POiiTiON. (After Duncan.)

to term, the changes in the decidua being recognisable after

delivery. Other diseases besides endometritis may give rise

to .similar alterations in the decidua, one of these being, as

Virchow maintains, syphilis. The converse condition, an Sypli

imperfect development of the decidua, especially of the

decidua reflexa, has also been noted as a cause of abortion.

The ovum will then hang loosely in the uterine cavity, with-

out the support which the growth of the decidua reflexa
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around it ought to afford, and its premature exm.lsion
readily follows (fig. 84).

The peculiar condition known as hydrorrhcea gravidarum
most probably depends on some obscure morbid state of the
uterine mucous membrane. By it is meant a discharge of
clear watery fluid at intervals during pregnancy. It may
happen at any period of gestation, but is most commonly
met with in the latter months. It may commence with a
mere dribbling, or there may be a sudden and copious dis-
charge of fluid. Afterwards the watery fluid, which is

generally of a pale yellowish colour and transparent like

Fig. 84.

IMPERFECTLY DEVELOPED DBCIDUA VERA, WITH THE OVUM. (After DuUCan.)

the liquor amnii, may continue to escape at intervals for

many weeks, and sometimes in very great abundance, so as

to saturate the patient's clothes. Very frequently it is ex-

pelled in gushes, and at night, when the patient is lying

quietly in bed ; its escape is then probably due to uterine

contraction.

Many theories have been held as to its cause. By some

it is attributed to the rupture of a cyst placed between the

ovum and the uterine walls
;
Baudelocque referred it to a

transudation of the liquor amnii through the membranes

;

while Burgess and Dubois believed it to depend on a lacera-

tion of the membranes at a distance from the os uteri. Mattel
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more recently has attributed it to the existence of a sac be-

tween the chorion and the amnion. It may be that in some

instances a single discharge of fluid may come from one of

the two last-mentioned causes. But if it be continuous or

repeated, another source must be sought for. Hegar^ main-

tains that it is the result of abundant secretion from the

glands of the mucous membrane, which accumulates between

the decidua and chorion, and escapes through the os uteri.

If this occm- the decidua is probably in an hypertrophied

and otherwise morbid state. Hydrorrhoea is chiefly of in-

terest from the error of diagnosis it is likely to give rise to ;

for, on being summoned to a case in which watery discharge

has occurred for the first time, we are naturally apt to sup-

pose that the membranes have ruptured, and that labom- is

imminent. Nor is there any very certain means of deciding

if this be so. In hydrorrhoea, we find that pains are absent,

the OS uteri unopened, and ballottement may be made out.

Even if the membranes be ruptured, there will be no indica-

tion for interference imless labour has actually commenced
;

and the repetition of the discharge, and the continuance of

the pregnancy, will soon clear up the diagnosis. Hydrorrhoea,

although apt to alarm the patient, need not give rise to any

anxiety. The pregnancy generally progresses favourably to

the full period; although, in exceptional cases, premature

labour may supervene. No treatment is necessary, nor is

there any that could have the least efi"ect in controlling the

discharge.

The only important disease of the chorion with which PathoL

we are acquainted is the well-known condition which is

variously described as uterine hydatids, cystic disease of the

ovum, hydatiform degeneration of the chorion, or vesicular
mole. The name of uterine hydatids was long given to it

on the supposition that the grapelike vesicles which cha-
racterise the disease were true hydatids, similar to those
which develop in the liver and other structures. This idea
has long been exploded, and it is now known as a certainty
that the disease originates in the villi of the chorion. The
precise mode and the causes of its production are, however,
not yet satisfactorily settled. The disease is characterised
by the existence in the cavity of the uterus of a large num-

• Monat.f. Geburi, 1863.
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Fig. 85.

Ciinses of

cystic de-

generation.

[Paut ir,

ber of translucent vesicles, containing a clear limpid fluid,
which has been found on analysis to bear close resemblance
to the liquor amnii. These small bladder-like bodies, which
vary in size from that of a millet-seed to an acorn, are often
described as resembling a bunch of grapes or currants. On
more minute examination, they are found not to be each
attached to independent pedicles, as is the case in a bunch
of grapes, but some of them grow from other vesicles, while
others have distinct pedicles at-

tached to the chorion, the pedicles

themselves sometimes being dis-

tended by flmd (fig. 85). This

peculiar arrangement of the vesi-

cles is explained by their mode
of growth.

There has been considerable

discussion as to the etiology of

this disease. By some it is sup-

posed always to follow death of

the foetus ; and the whole de-

velopmental energy being ex-

pended on the chorion, which

retains its attachment to the

decidua, the result is its abnormal

growth and cystic degeneration.

This is the view maintained by
Gierse and Grraily Hewitt, and it

is favoured by the undoubted fact

that in almost all cases the foetus

has entirely disappeared ; and by
the occasional occurrence of cases of twin conceptions in

which one chorion has degenerated, the other remaining

healthy until term. On the other hand, it is maintained

that the starting-point is connected with the maternal

organism. Virchow thinks it originates in a morbid state

of the decidua ; while others have attributed it to some

blood dyscrasia on the part of the mother, such as syphilis.

There are many reasons for believing that causes of this

nature may originate the affection. Thus it is often found

to occur more than once in the same person ; and alterations

of a similar kind, although limited in extent, are not un-

HVDATIPOIUI DEGENERATION OP THE
CHOIUON.
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frequently found in connection with the placenta and mem-

branes of living children. On this theory the death of the

foetus is secondary, the consequence of imp<aired nutrition

from the morbid state of the chorion. The probability is

that both views may be right, the disease sometimes follow-

ing the death of the embryo, and at others being the result

of obscure maternal causes.

The degeneration of the chorion villi generally commences lis

at an early period of pregnancy, before the placenta has I"^^

commenced to form. In that case the entire superficies of

the chorion becomes affected. The disease, however, may

not begin until after the greater part of the chorion villi

have atrophied, and then it is limited to the placenta. The

epithelium of the villi appears to be the part first affected,

and the whole interior of the diseased villus becomes filled

with cells. The connective tissue of the villus undergoes a

remarkable proliferation, and collects in masses at individual

spots, the remainder of the villus being unaffected. By the

growth of these elements the villus becomes distended, and

many of the cells liquefy, the intercellular fluid, thus pro-

duced, widely separating the connective tissue, so as to form

a network in the interior of the villus.' Thus are formed
the peculiar grapelike bodies which characteriye the disease.

When once the degeneration has commenced, the diseased

tissue has a remarkable power of increase, so that it some-
times forms a mass as large as a child's head, and several

l^ounds in weight.

The nutrition of the altered chorion is maintained by
its connections with the decidua, which is also generally
diseased and hypertrophied. Sometimes the adhesion of the
mass to the uterine walls is very firm, and may interfere with
its expulsion

; while, in a few rare cases, it has been foimd
that the villi have forced their way into the substance of the
uterus, chiefly through the uterine sinuses, and thus caused
atrophy and thinning of its muscular structure. Cases of
this kind are related by Volkmann, Waldeyer,^ and Barnes,
and it is obvious that the intimate adhesion thus effected
must seriously add to the gravity of the prognosis.

Taking this view of the etiology of this disease, it is

' Braxton Hicks, Guy's Hospital JicpoHs, vol. ii. Third Series, p. 183.
" Virchow's Archil', vol. xliv. p. 88.

VOL. I. S
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Miilko- obvious that it is essentially connected with pregnancy, and

(iw'stion.s.
^^^^^ valid ground for maintaining, as has some-
times been done, that it may occur independently of con-
ception. It is just possible, however, that true entozoa may
form in the substance of the uterus, which, being expelled

per vaginam, might be taken for the results of cystic disease,

and thus give rise to groundless suspicions as to the patient's

chastity. Hewitt has related one case in which true hydatids,

originally formed in the liver, had extended to the perito-

neum, and were about to burst through the vagina at the

time of death. This occurred in an unmarried woman. One
or two other examples of true hydatids forming in the sub-

stance of the uterus are also recorded. A very interesting

case is also related by Hewitt,' in which undoubted acepha-

locysts were expelled from the uterus of a patient who ulti-

mately recovered. A careful examination of the cyst and

its contents would show their true nature, as the echinococci

heads, with their characteristic booklets, would be discover-

able by the microscope.

It is also possible that unfounded suspicions might arise

from the fact of a patient expelling a mass of hydatids long

after impregnation. In the case of a widow, or woman
living apart from her husband, serious mistakes might thus

be made. This has been specially pointed out by McClin-

tock,^ who says : ' Hydatids may be retained in utero for many

months or years, or a portion only may be expelled, and the

residue may throw out a fresh crop of vesicles, to be dis-

charged on a future occasion.'

Symptoms, The symptoms of cystic disease of the ovum are by no
and pro-

j^^ans well-marked. At first there is nothing to point to

ofX the existence of any morbid condition, but as pregnancy
disease. advances its ordinary course is interfered with. There is

more general distm-bance of the health than there ought

to be, and the reflex irritations, such as vomiting, may be

unusually developed. The first physical sign remarked is

rapid increase of the uterine tumour, which soon does not

correspond in size to the supposed period of pregnancy.

Thus, at the third month, the uterus mny be formd to read)

up to, or beyond, the umbilicus. About this time there gener-

ally are more or less profuse watery and sanguineous dis-

' Ohst. Tranf. vol. xii. = McCUniock's Diseases of Women, p. 398.



Chap. IX.J rATHOLOGY OF THE DECIDUA AND OVUM.

charges, which have been described as resembling currant

juice. They no doubt depend on the breaking down and

expulsion of the cysts, caused by painless uterine contrac-

tions. They are sometimes excessive in amount, recur with

great frequency, and often reduce the patient extremely.

Portions of cysts may now generally be found mingled with

the discharge, and sometimes large masses of them are

expelled from time to time. Indeed, the discovery of por-

tions of cysts is the only certain diagnostic sign. Vaginal

examination, before the os has dilated, will give no informa-

tion except the absence of ballottement. An unusual hard-

ness or density of the uterus—described by Leishman, who

attributes much importance to it, as 'a peculiar doughy,

boggy feeling'—has been pointed out by several writers.

The contour of the uterine tumour, moreover, is often

irregular. In addition, we, of course, fail to discover the

usual auscultatory signs of pregnancy. All this may aid in

diagnosis, but nothing, except the presence of cysts in the

watery bloody discharge, will enable us to pronounce with

certainty as to the nature of the disease.

As soon as the diagnosis is established, the indications Treat-

for treatment are obvious. The sooner the uterus is cleared

of its contents the better. Ergot may be given with ad-

vantage to favour uterine contraction, and the expulsion of

the diseased ovum. Should this fail, more especially if the

haemorrhage be great, the fingers, or the whole hand, must
be introduced into the uterus, and as much as possible of the

mass i-emoved. As the os is likely to be closed, its prelimin-

ary dilatation by sponge or laminaria tents, or by a Barnes's

bag, if it be already opened to some extent, will in most
cases be required. If chloroform be then administered, the

remaining steps of the operation will be easy. On account
of the occasional firm adhesion of the cystic mass to the
uterus, too energetic attempts at complete separation should
be avoided. Any severe haemorrhage after the operation can
be controlled by swabbing out tbe uterine cavity with the
perchloride of iron solution.

Under the name of Myxoma fibrosum, a more rare de- Mysoma
generation of the chorion has been described by Virchow and ^^^"um

Hildebrandt,' characterised, not by vesicular, but fibroid de-

' Monat.f. Geburt, May ISOo.

s 2
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generation of the connective tissue of the chorion. This is,

however, too little understood to require further observation.
I'atlioU.fry The pathology of the placenta has of late years attracted

pliu'ciita.
i"^^ch attention, and it has an important practical bearing, in

consequence of its effects on the child.

Placentae va,ry considerably in shape. They may be cre-

scent ic, or spread over a considerable surface, in consequence

of the chorion villi entering into communication with a larger

portion of the decidua than usual (Placenta memhranacexi).

Such forms, however, are merely of scientific interest. The
only anomaly of shape of any practical importance is the

formation of what have been called placenta} succenturioi.

These consist of one or more separate masses of placental

tissue, produced by the development of isolated patches of

chorion villi. Hohl believes that they always form exactly

at the junction of the anterior and posterior walls of the

uterus, which in early pregnancy is a mere line. As the

uterus expands, the portions of placenta on each side of

this become separated from each other. They are only of

consequence from the possibility of their remaining un-

noticed in the uterus after delivery, and giving rise to

secondary post-partum haemorrhage. The rare form of

double placenta with a single cord, figured in the accom-

panying woodcut (fig. 86), was probably formed in this way,

and the supplementary portion, in such a case, might readily

escape notice.

The placenta may also vary in dimensions. Sometimes

it is of excessive size, generally when the child is unusually

big; but not unfrequently in connection with hydramnios,

the child being dead and shrivelled. In other cases it is

remarkably small, or at least appears to be so. If the child

be healthy, this is probably of no pathological importance,

as its smallness may be more apparent than real, depending

on its vessels not being distended with blood. When true

atrophy of the placenta exists, the vitality of the foetus may

be seriously interfered with. This condition may depend

either on a diseased state of the chorion villi, or of the

decidua in which they are implanted.' The latter is the

more common of the two ; and it generally consists in hyper-

plasia of the connective tissue of the decidua, which presses

' Whitiakcr, Amcr. Jour, of Old. vol. iii. \\ 229.
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on the villi and vessels, and gives rise to general or local

atrophy. This change is similar in its nature to that ob-

served in cirrhosis of the liver, and certain forms of Bright s

disease. It has generally been ascribed to inflammatory Plncen-

changes, and, under the name of placentitis, has been de-

scribed by many authors, and has been considered to be a

common disease. To it are attributed many of the morbid

alterations which are commonly observed in placentae, such

as hepatisations, circumscribed purulent deposits, and ad-

T-ig. 86.

Dnnni.E placenta, with sixtii.K cord.

hesions to the uterine walls. Many modern pathologists

have doubted whether these changes are in any proper sense

inflammatory. Whittaker observes on this point :
' The

disposition to reject placentitis altogether increases in modern

times. Indeed, it is impossible to conceive of inflammation

on the modem theory (Cohnheim) of that process, since

there are no capillaries, in the maternal portion at least,

through whose walls a " migration " might occur, and there

are no nerves to regulate the contractility of the vessel-
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walls in the entire structure.' Robin thus explains the
various pathological changes above alluded to :

' What has
been taken for inflammation of the placenta is nothing else
than a condition of transformation of blood clots at various
periods. What has been regarded as pus is only fibrine in
the course of disorganisation, and in those cases where true
pus has been found the pus did not come from the placenta,
but from an inflammation of the tissue of the uterine vessels
and an accidental disposition in the tissue of the placenta.'

Fig. 87.

FArrY DEGEXKRATIOX OF THE PLACENTA.

Blood The extravasations of blood here alluded to are of very

tbnr'*'*^'
common occurrence, and they are found in all parts of the

organ ; in its substance, on its decidual surface, or imme-

diately below the amnion, where they serve as points of

origin for the cysts that are there often observed. The

fibrine thus deposited undergoes retrograde metamorphosis

as in other parts of the body ; it becomes decolorised, it

undergoes fatty degeneration, or becomes changed into cal-

careous masses ; and in this way, it is supposed, may be ex-
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plained the various pathological changes which are so com-

monly observed. The amount of retrograde metamorphosis,

and the precise appearance presented, will, of course, depend

on the time that has elapsed since the hlood extravasations

took place.

Fatty degeneration of the placenta, and its influence on I'^nty

the nutrition of the foetus, have been specially studiea m
^-^^^

this country by Barnes and Druitt. Yellowish masses of

varying size are very commonly met witla in placentae, and

these are found to consist, in great part, of molecular fat,

mixed with a fine network of fibrous tissue. The true fatty

degeneration, however, specially affects the chorion villi

(fig. 87). On microscopic examination they are found to be

altered and misshaped in their contour, and to be loaded

with fine granular fat-globules. Similar changes are observed

in the cells of the decidua. The influence on the foetus will,

of course, depend on the extent to which the functions of

the villi are interfered with. The probable cause of this

degeneration is, no doubt, some obscure alteration in the

nutrition of the tissue, depending on the state of the mother's

health. Barnes believes that syphilis has much influence in

its production. Druitt has pointed out that some amount of

fatty degeneration is always present in a mature placenta,

and is probably connected with the physiological separation

of the organ ; and Goodell has more recently suggested that

an imusual amount of this change may be merely an antici-

pation of the natm-al termination of the life of the placenta.'

Other morbid states of the placenta, of greater rarity, otiier

are occasionally met with, as an oedematous infiltration of '"O''^'"!

., ,. , . stall's.

its tissue, always occurring, according to Lange, in cases

of hydramnios
;
pigmentary and calcareous deposits ; and

tumours of various kinds ; but these require only a passing

mention.

The umbilical cord may be of excessive length, varying Patlioldgy

from 18 to 20 inches, which is its average measurement, utd
°^

I' v ,

4. on ^
-i

.
umbiliciil

to oU or bO inches, and a case is recorded in wdiich it even cord,

reached the extraordinary length of nine feet. If unusually
long it may be twisted round the limbs or neck of the child,

and the latter position may, in exceptional instances, prove
injurious during labour.

' American Journal of Obstetrics, vol. ii. p. 535.



264 rRECiNAXCY. [Paut II.

I'atliology

of tho

iiiniiioii.

r;g. 88.

Some authors refer cases of spontaneous amputation of
foetal hmbs in utero to constrictions by the umbilical cord,
but this accident is more probably produced by filamentous
adnexa of the amnion

. Knots in the cord are not uncommon,
and they result from the foetus, in its movements, passing
through a loop of the cOrd (fig. 88). If there is an average
amount of Wharton's jelly in

the cord the vessels are pro-

tected from pressure, and no bad
effects follow. Grery, in a recent

paper on this subject,' attempts
to show that such knots are

more important than is gener-

ally believed, and relates two
cases in which he believes them
to have caused the death of the

foetus.

Extreme torsion of the cord,

an exaggeration of the spiral

twists generally observed, may
prove injurious, and even fatal,

to the child by obstructing

the circulation in the vessels.

Spaeth mentions three cases in

which this caused the death of

the foetus, the cord being twisted until it was reduced to

the thickness of a thread.

Anomalies in the distribution of the vessels of the cord

are of common occurrence. The cord may be' attached to

the edge, instead of to the centre, of the placenta {battledore

jolcicenta). It may break up into its component parts before

reaching the placenta, the vessels running through the

membranes ; and if, in siich a case, traction on the cord be

made, the separate vessels may lacerate, and the cord become

detached. There may be two veins and one artery, or only

one vein and one artery, or there may be two separate cords

to one placenta. These, and other anomalies that might be

mentioned, are of little practical importance.

The principal pathological condition of the amnion with

which we are acquainted is that which is associated with

1 L' Union Midicalc, Oct. 1876.

KXOTd OI'" THE U.M 111 MC^t, C ilii).
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excessive secretion of liquor amnii, and is generally known irydram-

iinder the name of kydramnios, vfhich. term Kidd ' limits
"

to cases in which more than two quarts of amniotic fluid

exist. Its precise cause is still a matter of doubt. By some

it is referred to inflammation of the amnion itself; at other

times it is apparently connected with some morbid state of

the decidua, which may be found diseased and hypertrophied.

The foetus is very often dead and shrivelled, and the placenta

enlarged and oedematous. It does not necessarily follow,

however, that hydramnios causes the death of the child.

Out of 33 cases McClintock found that nine childre;n were

born dead ;
- and of the 19 born alive, 10 died within a few

hours, the remainder survived. There does not appear to

be any marked relation between the state of the mother's

health and the occurrence of this disease ; and it is certainly

not necessarily present when the mother is suffering- from

dropsical effusions in other parts of the body. The theory

that the disease is of purely local origin is favoured by the

fact that when hydramnios occurs in twin pregnancy one

ovum only is generally affected. Its effects, as regards the

mother, are chiefly mechanical. It rarely begins to show
itself before the fifth or sixth month of pregnancy, but when
once it has commenced it rapidly produces a feeling of dis-

comfort and enlargement, altogether beyond that which
should exist at the period of pregnancy which has been
reached. In advanced stages the distress produced is often

very great, the enlarged uterus pressing upon the diaphragm,
;ind producing much embarrassment of respiration. Prema-
ture expulsion of the foetus very often supervenes. Four
out of McClintock's patients died after labour, showing that
the maternal mortality is high, a result which he refers to
the debilitated state of the women who were the subjects of
the disease.

The diagnosis is not, as a rule, difficult. It has to be Its

distinguished from ascitic distension of the abdomen, from diagnosis,

enlargement of the uterus from twin pregnancy, and from
ovarian tumour, or pregnancy complicated with ovarian
tumour. The first will be recognised by the superficial

' ' On the Diagnosis of Dropsy of the Amnion.' Proceedings of the Ob-
stetncal Society of Lublin, May 11, 1878.

" Dis'vses of Women, p. 383.



266 rKEGNANCy. [Paut II.

position of the fluid ; the difficulty of feeling the contour
of the uterus, which is obscured by the surrounding fluid,

and the results of percussion which show that the fluid is

free in the peritoneal cavity; and by the co-existence of

dropsical effusions in other parts of the body. The second

may be difficult, and even impossible, to diagnose from it

:

generally, however, in hydramnios the uterine tumour is

more distinctly tense or fluctuating ; the foetal limbs cannot

be felt on palpation ; and the lower segment of the uterus,

as felt per vaginam, is imusually distended, the presenting

part not being appreciable. Ovarian tumours alone, or com-

plicating pregnancy, may also be difiicult to distinguish

from dropsy of the amnion. The general history of the

case, and the presence or absence of signs of pregnancy, may
enable us to arrive at a diagnosis ; and Kidd points out that

the position of the uterus, whether gravid or not, is usually

low down in the peh^is in ovarian dropsy, while in dropsy of

the amnion it is drawn high up, and reached with difficulty

on vaginal examination.

Its effect During labour an excessive amount of liquor amnii is

on labour.
Q£^g^ ^ cause of deficient uterine action and delay, the pains

being feeble and ineffective. This, of course, tells chiefly in

the first stage, which is often much prolonged, unless the

membranes are punctured early, and the superabundant

fluid allowed to escape.

Trent- No treatment is known to have any effect on the disease,

mont. j£ ^i^g discomfort and distension are very great, it may be

absolutely necessary to puncture the membranes, and allow .

the water to escape. This inevitably brings on labour. If

the pregnancy be not sufficiently advanced to give hope for

the birth of a living child, we would not, of course, resort to

this expedient unless the mother's health was seriously im-

perilled. It is possible that in such cases the patient might

be relieved by inserting the minute needle of an aspirator

through the os, and removing a certain quantity of the

liquor amnii by aspiration, without inducing the labour. I

have never had an opportunity of trying this expedient, but

it seems a possibility.

T),-ficicnoy A defective amount of liquor amnii is said to flxvour

of liquor certain malformations, by allowing the uterus to compress

the fa?tus unduly. It certainly occasionally gives rise to
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adhesion between the fetus and the membranes, and to the

formation of amniotic bands which are capable of producing

certain foetal deformities (pp. 264 and 271).

The liquor amnii itself varies much in appearance. It is Appear-

sometimes thick and treacly, instead of limpid, and it may
^l^].;;^^^^,

be offensive in odour. The cause of these variations is not amnii.

well understood.

There is abundant evidence that the foetus in utero is ^^^^^^'^Si'

subject to many diseases, some of which cause its death, and
^^^^^^

others leave distinct traces of their existence, although not

proving fatal. The subject is of great importance, and is

well worthy of study. There is still much to be done in this

direction, which may lead to important practical results. I

can, however, do little more than enumerate some of the

principal affections which have been observed.

It is a well-established fact that the various eruptive Blood

fevers from which the mother may suffer may be com-

municated to the foetus in utero. When the mother is mittcd

attacked with confluent smallpox she almost always aborts, |j|g°"^'^

but not necessarily so when it is discrete or modified. In motlur.

such cases it has often happened that the foetus has been '''"^^'l"^^-

born with evident marks of smallpox. Cases are on record

which prove that the foetus was attacked subsequently to the

mother. Thus a mother attacked with smallpox has mis-

carried, and has given birth to a living child showing no

trace of the disease, which, however, showed itself in two or

three days
;
proving that it had been contracted, and had

run through its usual period of incubation, when the foetus

was still in utero. It does not follow, however, that the

foetus is affected, as Serres has collected 22 cases in which
women suffering from smallpox gave birth to children who
had not contracted the disease. It has been supposed that
in such cases the child is protected from smallpox, though it

has shown no symptom of having had the disease. Tarnier,

however, cites two instances in which such children had
smallpox two years after birth. Madge and Simpson record
cases in which vaccination performed on the mother during
pregnancy protected the foetus, on whom all subsequent
attempts at vaccination failed. There is evidence also to
prove that the disease may be transmitted to the foetus

through a mother who is herself imsusceptible of contagion
;
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the child havhig been covered with smallpox eruption, the
mother being quite free from it. It is probable that the
same facts which have been observed with regard to small-

pox hold true with reference to other zymotic diseases, such

ancfsc'^^l "t

^^^rlet fever and measles, although there is not sufficieiit

fever. evidence to justify a positive assertion to that effect.

Miliaria Amongst other maternal diseases, malaria and lead-

Joisonint
Poisoning are known to affect the foetus in utero. Dr.

Stokes relates cases in which the mother suffered from

tertian ague, the child having also attacks, as evidenced

by. its convulsive movements, appreciable by the mother,

which took place at the regular intervals, but at a different

time from the mother's paroxysms. In other cases the febrile

paroxysm comes on at the same time in the foetus as in the

mother ; and the fact has been verified by the observation

that the paroxysms continued to recur simultaneously after

delivery. The foetus has also been born with distinct mala-

rious enlargement of the spleen. From the frequency with

which largely hypertrophied spleens are seen in mere infants

in malarious districts, I imagine that the intra-uterine disease

must be common. I have frequently observed this fact in

India, although, of course, without any possibility of ascer-

taining if the mothers had suffered from intermittent fever

during pregnancy. Lead-poisoning is also known to' have a

most prejudicial effect on the foetus, and frequently to lead

to abortion. M. Paul has collected 81 cases ' in which it

caused the death of the foetus, in some not until after birth ;

and occasionally >it seems to have affected the foetus even

when the mother escaped.

SypliilLs. Of all blood-dyscrasise transmitted to the foetus, the most

important is syphilis. Its influence in producing repeated

abortion has been elsewhere described. It may unquestion-

ably be transmitted to the foetus without producing abortion,

and at term the mother may be either delivered of a Kving

child, bearing evident traces of the disease ; of a dead

child similarly affected ; or of an apparently healthy child in

whom the disease develops itself after a lapse of a month or

two. These varying effects probably depend on the intensity

of the poison, and the longer the time that has elapsed since

the origin of the disease in the affected parents, the better

' Arch. Gen. dv Med. I860.
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will be the chance for the child. The disease is, no doubt,

generally transmitted through the mother, and, if she be

affected at the time of conception, the infection of thofo3tus

seems certain. If, however, she contracts the disease at an

advanced period of pregnancy, the child may entirely escape.

Ricord even believes that syphilis, contracted after the sixth

month of pregnancy, never " affects the child. The father

alone may transmit the disease to the ovum ; and Hutchin-

son has recorded cases to show that the mother may become

secondarily affected through the diseased foetus. The evid-

ences of syphilitic taint in a living or dead child are suffi-

ciently characteristic. The child is generally puny and ill-

developed. An eruption of pemphigus is common, either

fully developed bullas, or their early stage, Avhen they form

circular copper-colom-ed patches. This eruption is always

most marked on the hands and feet, and a child born with

such an eruption may be certainly considered syphilitic. On
post-mortem examination the most usual signs are small

patches of suppuration in the thymus, similar localised sup-

purations in the tissues of the lungs, indurated yellowish

patches in the liver, and peritonitis, the importance of which

in causing the death of syphilitic children has been specially

dwelt on by Simpson.'

The most important of the inflammatory diseases affect- Inflam-

ing the foetus is peritonitis. Simpson has shown that traces
J"ige||2''^

of it are very frequently met with, and that it is not always

syphilitic. Sometimes it has been observed when the mother
has been in bad health during pregnancy, and at others it

seems to have resulted from some morbid condition of the
fwtal viscera. Pleurisy with effusion is another inflam-
matory affection which has been noticed.

The dropsical affections most genej-ally met with are Di'opsic.':*.

ascites and hydrocephalus, which may both have the effect
of impeding delivery. Of these hydrocephalus is the more
common, and may give rise to much difficulty in labour.
Its causes are uncertain, but it probably depends on some
altered state of the mother's health, as it is apt to recur in
several successive pregnancies, and is not infrequently asso-
ciated with an imperfectly developed vertebral column and
spina bifida. The fluid collects in the ventricles, which it

' Obsi. Works, vol. i. p. 1 1 7.
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greatly distends, and these then produce expansion and thin-
ning of the cranium, the bones of which are widely separated
from each other at the sutures, which are prominent and
fluctuating. In a few cases internal hydrocephalus may be
complicated, and the diagnosis in labour consequently ob-

scured, by the co-existence of what has been called ' external

hydrocephalus.' This consists of a collection of fluid between

the skull and the scalp, which may be either formed there

originally or may collect from a rupture of one of the sutures

or fontanelles during labour, through which the intra-cranial

fluid escapes.

Ascites is generally associated with hydramnios, and

sometimes with hydro-thorax, or other dropsical effusions.

It is a rare affection, and according to Depaul ' extreme dis-

tension of the bladder is not infrequently mistaken for it.

Tumours of different kinds may be met with in various

parts of the child's body, which sometimes grow to a great

size and impede delivery. Tarnier records cases of meningo-

cele larger than a child's head, and large cystic growths have

been observed attached to the nates, pectoral region, or other

parts of the body. Cancerous tumours of considerable size,

either external or of the viscera, have also been met with.

Other foetal tumours may be produced by congenital de-

formities, such as projection of the liver or other abdominal

viscera tln-ough a deficiency of the abdominal wall ; or spina

bifida, from imperfectly developed vertebrse. The amount

of dystocia produced by such causes will, of course, vary

much in proportion to the size, consistency, and accessibility

of the tumour.

Accidents of serious gravity to the foetus may happen

from violence, to which the mother has been subjected, such

as falls or blows, without necessarily interfering with gesta-

tion. Many curious examples of this kind are on record.

Thus a child has been born presenting a severe lacerated

wound extending the whole length of the spine, where both

the sldn and the muscles had been torn, and which seems to

have resulted from the mother having fallen in the last month

of pregnancy. Similar lacerations and contusions have been

observed in other parts of the body, the wounds being in

various stages of cicatrisation, corresponding to the lapse of

' Tarnicr's Cti~cau.r, p. 855.



Fig. Si).

Chap. IX.] rATIIOLOUY OF THE DECIDUA AND OVUM. 271

time since the accident had occurred. Intra-uterine fractures

are not rare, apparently arising from similar causes. In some

of these cases the broken ends of the bones had united, but,

from want of accurate apposition, at an acute angle, so as to

give rise to much • subsequent deformity. Chaussier records

two cases in which there were many fractures in the same

child in one 113, and in another 42, which were in different

stages of repair. He attributes this curious occurrence to

some congenital defect in the niitrition of the bones, possi-

bly allied to moUities ossium.'

Intra-uterine amputations of foetal limbs have not un- Int^m-^

frequently been observed. Children

are occasionally born with one ex- tions of

tremity more or less completely j^^^g

absent, and cases are known in

which the whole four extremities

were wanting (fig. 89). The mode

in which these malformations are

produced has given rise to much

discussion. At one time it was

supposed that the deficiency of the

limb was due to gangrene of the

extremity, and subsequent separa-

tion of the sphacelated parts. Eeiiss,

who has studied the whole subject

very minutely,^ considers gangrene

in the unruptured ovum to be an

impossibility, for that change cannot

f)cciir unless there is access of oxygen, and when portions of

the separated extremity are found in utero, as is often the case,

they show evidences of maceration, but not of decomposition.

The general belief is that these intra-uterine amputations

depend on constriction of the limb by folds or bands of the

amnion— most often met with when the liquor amnii is defi-

cient in quantity—which obstruct the circulation and thus

give rise to atrophy of the part below the constriction. It

has been supposed that the umbilical cord might, by en-

circling the limb, produce a like result. It appears doubtful,

however, whether this cause is sufficient to produce complete

separation of the limb, as any great amount of constriction

' Gazcrte Hebdom. 1860. Scanzoni's Bcitrdge, 1869,

TXTIIA-L'TEllIXK AMPUTATION OP
BOTH Aims AND LEGS.
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would interfere with the circulation through the cord. Some-
times, when intra-uterine amputation occurs, the separated

portion of the limb is found lying loose in the amniotic

cavity, and is expelled after the child. Cases of this kind

have been recorded by Martin, Chaussier, and Watkinson.

More often no trace of the separated extremity can be

foimd. The explanation probably depends upon the period

of utero-gestation at which amputation took place. If it

occurred at a very early period of pregnancy, before the third

month, the detached portion would be minute and soft, and

would easily disappear by solution. If at a later period,

this could hardly happen^ and the detached portion would

remain in utero. In cases of the latter kind cicatrisation of

the stump has often been observed to be incomplete. Simp-

son pointed out the occasional existence of rudimentary

fingers or toes on the stiunp of an amputated limb, such as

are seen on the thighs in fig. 89. These he attributed to an

abortive reproduction of the separated extreriiity, analogous

to what is observed in some of the lower animals. This

explanation has been contested with much show of reason.

Martin believes that the reproduction is only apparent, and

that the rudimentary extremities are, in reality, instances of

arrested development. The constricting agents interfered

with the circulation sufficiently to arrest the growth of the

limb below the site of constriction, but not sufficiently to

eff"ect complete separation. If constriction occurred at a

very early stage of development, an appearance similar to

that observed by Simpson would be produced. It does not

follow, however, that all cases of absence of limbs depend on

intra-uterine amputations. In some cases they would appear

to be the result of a spontaneous arrest of development, or

of congenital monstrosity. Mr. Scott • relates a case in

which a distinct hereditary tendency was evident, and here

the deformity certainly could not have resulted from the

constriction of amniotic bands. In this fiimily the grand-

father had both forearms wanting, with rudimentary fingers

attached ; the next generation escaped ; but the grandchild

had a deformity precisely similar to the grandfather.

Death of When from any cause the foetus has died during preg-

fa-uis. nancy, it may be either soon expelled, or it may be retained

' Obsf. Trans, vol. xiii. P- 91-
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in utero for a longer or shorter time, or even to the full

period. The changes observed in such foetuses vary con-

siderably according to the age of the foetus at the time of

death, or the time that it has been retained in utero. If it

die at an early period, when the tissues are very soft, it may

entirely dissolve in the liquor amnii, and no trace of it may

be found when the membranes are expelled. Or it may

shrivel or mummify ; and if this happen in a twin pregnancy,

as sometimes occurs, the growing foetus may compress and

flatten the dead one against the uterine wall.

At a later period of pregnancy a dead foetus undergoes Appenr-

chauges ascribed to putrefaction, but which produce ap-

pearances different from those of decomposition in animal foems.

textures exposed to the atmosphere. There is no offensive

smell, as in ordinary decay. The tissues are all softened and

flaccid. The more manifest changes are in the skin, the

epidermis of which is separated from the cutis vera, which

has a deep reddish colour. This is especially apparent on

the abdomen, which is flaccid, and hollow in the centre. The
internal organs are much altered. The brain is diffluent and

pulpy, and the cranial bones loose within the scalp. The
structures of the muscles and viscera are in various stages of

transformation, many having undergone fatty changes, and
contain crystals of margarin and cholesterin. The extent to

which these changes occur depends, in a great measure, on
the length of time the foetus has been dead, but they do not

admit of our estimating with any degree of accuracy what
that time has been.

The symptoms and diagnosis of the death of the foetus Symptonu
may here be considered. They are, unfortunately, not very ^^'-i-

reliable. The cessation of the foetal movements cannot be the deaUi

depended on, as they are frequently unfelt for days or weeks, °^

when the child is alive and well. Sometimes the death of
*^

the foetus is preceded by its irregular and tumidtuous move-
ments, and, in women who have been delivered of several
dead children in succession, this sensation may guide us in
our diagnosis. This suspicion may be confirmed by ausculta-
tion. The mere fact that we are unable, at any given time,
to hear the foetal heart will not justify an opinion that the
fcetus is dead. If, however, the foetal heart has been dis-
tinctly heard, and after one or two careful examinations

VOL. I. T
'
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repeated at separate times, it cannot again be made out, the

probability of the child being dead may be assumed. Cer-

tain changes in the mother's health have been noted in con-

nection with the death of the foetus, such as depression and
lowness of spirits, a feeling of coldness and weight about the

lower parts of the abdomen, paleness of the face, a livid

circle round the eyes, irregular shiverings and feverishness,

shrinking of the breasts, and diminution in the size of the

abdominal tumour. All these, however, are too indefinite to

justify a positive diagnosis, and they are not unfrequently

altogether absent. At most they can do no more than cause

a suspicion as to what has happened.



Chap. X.] ABORTION AND PREMATURE LABOUR. 275

CHAPTER X.

ABORTION AND PREMATURE LABOUR,

The premature expulsion of the foetus is an event of great import-

frequency. The number of fnetal Hves thus lost is enormous.
f"gq®^gJJ[Jy

There are few multiparas who have not aborted at one time of abor-

or other of their lives. Hegar estimates that about one

abortion occurs to every 8 or 10 deliveries at term. White-

head has calculated that at least 90 per cent, of married

women, who lived to the change of life, had aborted. The

influence of this incident on the future health of the mother

is also of great importance. It rarely, indeed, proves directly

fatal, but it often produces great debility from the profuse

loss of blood accompanying it; and it is one of the most

prolific causes of uterine disease in after-life, possibly because

women are apt to be more careless during convalescence than

after delivery, and the proper involution of the uterus is

thus more frequently interfered with.

A not uncommon division of the subject is into abortion, Definition.

miscarriage, and premature labour, the first name being

applied to expulsion of the ovum before the end of the
fourth month of utero-gestation

; miscarriage, to expulsion

from the end of the fourth to the end of the sixth month

;

and premature labour, to expulsion from the end of the
sixth month to the term of pregnancy. This is, however, a
needless and confusing subdivision, which leads to no practical

result. It suffices to apply the term abortion or miscarriage
indiscriminately to all cases in which pregnancy is terminated
before the foetus has arrived at a viable age, and premature
labour to those in which there is a possibility of its survival.
There is little or no hope of a foetus living before the 28th Age at

week or seventh lunar month, and this period is therefore
J^l^^]

generally fixed on as the limit between premature labour and vTabk.''

T 2
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abortion. The rule is, however, not without an occasional,

although very rare, exception. Dr. Keiller, of Edinburgh, has

recorded an instance in which a fojtus was bom alive at the

fourth month, nine days after the mother had experienced

the sensation of quickening. I myself recently attended a

lady who miscarried in the iifth month of pregnancy, the

child being born alive, and living for three hours. Several

cases are on record in which after delivery at the sixth

month the child survived and was reared. The possibility

of the birth of a living child imder such circumstances should

be recognised, as it may give rise to legal questions of im-

portance ; but the exceptions to the ordinary rule are so rare

that they need not interfere with the division of the subject

usually made.

Abortion Multiparas abort far more frequently than primiparae.
IS most This is contrarv to the statement in manv obstetrical works.
common in -J

multipart. Thus, Tyler Smith says ' there seems to be a greater danger

of this accident in the first pregnancy.' Schroeder,^ however,

states that 23 multiparse abort to 3 primiparae; and Dr.

Whitehead, of JNIanchester, who has particularly studied the

subject, believes that abortion is more apt to occur after the

third and fourth pregnancies, especially when these take

place towards the time for the cessation of menstruation.

Liability There can be no doubt that women who have aborted

I-once'^of"'" 1^0^^ t^^^ o^^^ ^1**^ peculiarly liable to a recurrence of the

tibortion. accident. This can generally be traced to the existence of

some predisposing cause which persists through several preg-

nancies, as, for example, a syphilitic taint, a uterine flexion,

or a morbid state of the lining membrane of the uterus. It

is probable that in many women a recurrence of the accident

induces a habit of abortion, or, perhaps it might be more

accurate to say, a peculiar irritable condition of the uterus,

which renders the continuance of pregnancy a matter of

difficulty, independently of any recognisable organic cause.

Very early The frequency of abortion varies much at different

ai.oriions
pg^jo^jg of preffnancv ; and it occurs much more often in the

are otten ir r o j ' .itij. 4.'«-,

unrecog- early months, because of the comparatively shght connection

then existing between the chorion and the decidua. At a

very early period of pregnancy the ovum is cast off with such

facility, and is of such minute size, that the fact of abortion

« Sehroecler, Manual of Midwifery, p. 149.
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having occurred passes unrecognised. Very many cases, in

which the patient goes one or two weeks over her time, and

then has what is supposed to be merely a more than usually

profuse period, are probably instances of such early miscarriages.

Velpeau detected an ovum, of about fourteen days, which

was not larger than an ordinary pea, and it is easy to under-

stand how so small a body should pass imnoticed in the

blood which escapes along with it.

Up to the end of the third month, when miscarriage Before ^the

occurs, the ovum is generally cast off en masse, the decidua ^''|"[^,^"

subsequently coming away in shreds, or as an entire mem- montli tlm

brane. The abortion is then comparatively easy. From the
ge,ie,.„iiy

third to the sixth month, after the placenta is formed, the expelled

amnion is, as a rule, first ruptured by the uterine contrac-

tions, and the foetus is expelled by itself. The placenta and

membranes may then be shed as in ordinary labour. It often

happens, however, that on accoimt of the firmness of the

placental adhesion at this period, the secundines are retained

for a greater or less length of time. This si;bjects the

patient to many risks, especially to those of profuse haemor-

rhage, and of septicfemia. For this reason, premature Aliortions

termination of the pregnancy is attended by much greater
(^;^ng"r„^,^

danger to the mother between the third and sixth months between

than at an earlier or later date. After the sixth month the
^n^/Jlxth

course of events is not different from that attending ordinary montlis.

labour. The prognosis to the child is more unfavourable in

proportion to the distance from the full period of gestation

at which premature labour takes place.

The causes of abortion may conveniently be subdivided Causes,

into the jpredisposing and exciting, the latter being often

slight, and such as would have no effect in inducing uterine

contractions in women unless associated with one or more of

the former class of causes. The predisposition to abortion

may depend on some condition interfering with the vitality

of the ovum, or its relation to the maternal structures, or on
certain conditions directly affecting the mother's health.

One of the most common antecedents of abortion is the Guises

death of the foetus, which leads to secondary changes, and
[J",'^^^"

idtimately produces the uterine contractions which end in fetus*!

its expulsion. The precise causes of death in any given case
cannot always be accurately ascertained, as they sometimes
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depend on conditions which are traceable to the maternal
structures, at others to the ovular, or, it may be, to a com-
bination of the two. Nor does it by any means follow that
the death of the ovum immediately results in its expulsion.
The mode in which death of the ovum produces abortion is
not difficult to understand, for it necessarily leads to changesm the relations between the ovular and maternal structures

;

these changes cause haemorrhages—partly external, and partly
into the membranes—which, in their turn, excite uterine
contraction. Extravasations of blood may take place in

Fig. no.

AN APOPLECTIC OVUM, WITU BLOOD EFFUSED IN MA.SSE3 UNDER THE FCETAL SUIIFACE

OF THF, MEMBRANE.

various positions. One of the most common is into the

decidual cavity, between the decidua vera and the decidua

reflexa—or between the decidua vera and the uterine walls.

If the haemorrhage is only slight, and especially if it comes

from that portion of the decidua near the internal os, and

at a distance from the ovum, there need be no material

separation, and pregnancy may continue. This explains the

cases occasionally met with in which there is more or less

htemorrhage, without subsequent abortion. When the

amount of extravasated blood is at all great, separation and



Chap. X.] ABORTION AND PREMATURE LABOUR. 279

abortion necessarily result, and the decidua will be found

on expulsion to have coagula on its surface, and between its

various layers which are found to project into the cavity

of the amnion (fig, 90). In other cases haemorrhage is still

more extensive, and, after breaking through the decidua

reflexa, it forms clots between it and the chorion, and even

in the cavity of the amnion. Supposing expulsion to take

place shortly after coagula are deposited among the membranes,

the blood is little altered, and we have an ordinary abortion.

If, however, the ovum is retained, the coagulated fibrine,

and the placenta or membranes, undergo secondary changes

Fig. 91.

BLIGHTED OVUM, WITH FLESHY DEGEKEnATIOX OF THE MKMBRANT:.

which lead to the formation of moles. The so-called Fomintion
moLe{hg. 91) IS often retained for many weeks or months
after the death of the foetus, and during this time there may
be but httle modification ofthe usual symptoms of pregnancy •

or, as IS frequently the case, it gives rise to occasional hc^mor-
rhage, until at last uterine contractions come on, and it is
cast off m the form of a thick fleshy mass, having but little
resemblance to the ordinary products of conception. The
most probable explanation of its formation is, that when
haemorrhage originally took place, the effusion of blood was
not sufficient to effect the entire separation and expulsion of
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the ovum. Part of the membranes, or of the placenta—if
that organ had commenced to form—retained its organic
connection with the uterus, while the foetus perished. The
attached portion of the placenta or membranes continues to
be nom-ished, although abnormally. The fcetus generally
entirely disappears, especially if it has perished at an early
period of utero-gestation, when it becomes dissolved in the
liquor amnii. Or it may become macerated, shrivelled, and
greatly altered in appearance. The effused blood becomes
decolorised from the absorption of the corpuscles; and,
according to Scanzoni, fresh vessels are developed in the
fibrine, which increase the vascular attachment of the mole
to the uterine walls. The placenta and membranes may go
on increasing in thickness, imtil they form a mass of con-

siderable size. Careful microscopic examination will almost
always enable us to discover the villi of the chorion, altered

in appearance, often loaded with granular fatty molecules,

but sufficiently distinct to be readily recognisable. ~

Important as are the causes of abortion arising from some
morbid condition of the ovum, they are not more so than

those which depend on the maternal state, and it is to be

observed that the former are often indirect causes, produced

by primary maternal changes. Many of these maternal

causes act by causing hyperaemia of the uterus, which leads

to extravasation of blood. Thus abortion is apt to occur in

women who lead unhealthy lives, such as those who occupy

over-heated and ill-ventilated rooms, or indulge to excess in

the fatigues and pleasures of society, in the use of alcoholic

drinks, and the like. Over-frequent coitus has been, for the

same reason, observed to produce a remarkable tendency to

abortion, and Parent-Duchatelet has noted that it is of very

frequent occurrence amongst women of loose life. Many
diseases strongly predispose to it, such as fevers, zymotic

diseases of all kinds, measles, scarlet fever, smallpox ; and

diseases of the respiratory organs, such as bronchitis and

pneumonia. Syphilis is well known to be one of the most

frequent causes, and one that is likely to act in successive

pregnancies. It may act so that the pregnancy is brought

to a premature termination, time after time, until the con-

stitutional disease is eradicated by appropriate treatment. It

acts in some cases through the influence of the father in
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producing a diseased ovum ; and it is the only cause which

can with certainty be traced to the state of the father's

health. Many other morbid conditions of the blood also

dispose to abortion. It has been observed to be a frequent

result of lead-poisoning
;

' also of the presence of noxious

gases in the atmosphere, such as an excess of carbonic acid.

Many causes act through the nervous system, such as Causes

fright, anxiety, sudden shock, and the hke. Thus there are
^i^[4"i|h

numerous instances on record in which women aborted the ner-

suddenly after the receipt of some bad news, and it is said

to have been of frequent occm-rence in women immediately

before execution. The influence of irritation propagated

through the nervous system from a distance, tending to

produce uterine contraction and abortion through the agency

of reflex action, has been specially dwelt \ipon by Tyler

Smith. Thus he points out that abortion not imfrequently

occurs from the irritation of constant suckling in women
who become pregnant during lactation. The effect of suck-

ling in producing uterine contraction is, indeed, well known,

and the application of the child to the breast, for this

purpose, has long been recognised as a method of treatment

in post-partum hsemorrhage. The irritation of the trifacial

in severe toothache ; of the renal nerves in cases of gravel,

in albuminuria, etc.; of the intestinal nerves in excessive

vomiting, in diarrhoea, obstinate constipation, ascarides, etc.,

all act in the same way. We may, perhaps, also explain, by
this hypothesis, the fact that women are more apt to abort Tendency

at what wovld have been the menstrual epoch than at other
the^'^'"'^

times, as the ovarian nerves may then be subject to undue menstrual

excitement. It is probable, however, that there may be also

at these times more or less active congestion of the decidua,

which may predispose to laceration of its capillaries and
blood extravasation. Such congestion exists in those ex-

ceptional cases in which menstruation continues for one or

more periods after conception, the blood probably escaping
from the space between the decidua vera and reflexa

; and,
therefore, there is no reason to question its also happening
even Avhen such abnormal menstruation is not present.

Certain physical causes may produce abortion by separat- Physical

ing the ovum. Thus it may follow a fall, a blow, or other
accidents of a trivial character. On the other hand, women
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may be subjected to injuries of the severest kind without
aborting. The probability, therefore, is that these apparently

trivial causes only operate in women who, for some other

reason, are predisposed to the accident. This is borne out

by the fact—which is well known in these days, when the

artificial production of abortion is, unhappily, far from a very

rare event—that it is by no means easy to destroy the

vitality of the foetus. I myself know of a case, in which

the uterine sound was passed several times into a pregnant

uterus without producing abortion, the pregnancy proceeding

to term. Oldham has related a similar case in which he in

vain attempted to induce abortion by the sound in a case of

contracted pelvis ; and Duncan has mentioned an instance

in which an intra-uterine stem pessary was unwittingly

introduced, and worn for some time by a pregnant woman,

without any bad effect. The fact that pregnancy is with

difficulty interfered with when there is a healthy relation

between the ovum and the uterus, no doubt, explains the

disastrous effects of criminal abortion, which have been

especially insisted on by many of our American brethren.

Morbid states of the uterus have an important influence

in the production of abortion. Any condition which mechanic-

ally interferes with the proper development of the uterus is

apt to operate in this way. Amongst these may be men-

tioned fibroid tumours ; the presence of old peritoneal

adhesions, rendering the womb a more or less fixed organ

;

but, above all, flexion and displacement of the uterus.

Eetroflexion of the uterus is, unquestionably, one of the

most frequent factors in its production, not only on account

of the irritation which the abnormal position sets up, but

from interference with the uterine circulation, which leads

to the effusion of blood, and the death of the ovum. An

inflamed condition of the cervical and uterine mucous mem-

branes will act in the same way, should pregnancy have

occurred; although such a condition more often prevents

conception taking place.

One of the earliest indications of impending abortion is

more or less haemorrhage. This may at first be slight, and

may last for a short time only, recurring after an interval of

time ; or it may commence with a sudden and profuse dis-

charge. Occasionally it is very abundant, and its continuance
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and amount form one of the gravest symptoms of the acci-

dent. After the loss of blood has continued for a greater or

less length of time—it may be even for some days—uterine

contractions come on, recurring at regular intervals, and

eventually lead to the expulsion of the ovum. More rarely

the impending miscarriage commences with pains, which

lead to laceration of vessels and haemorrhage.

As long as one or other of these symptoms exist alone, Theru is

we may hope to avert the threatened miscarriage ;
but when

^^^^^^

both occur together there is httle or no chance of its being arresting

arrested. Certain premonitory symptoms are described by
^^ei!

authors as common in abortion, such as feverishness, shiver- and li*-

ing, a sensation of coldness; all of which are obscure and ^e^|"f^

unreUable, and are certainly much more frequently absent

than present.

If the pregnancy be eai-ly it is probable that the entire

ovum .will be shed with little trouble, and it often passes

unperceived in the clots which surround it. It is, therefore,

of importance that all the discharges should be very carefully

examined. After the second month the rigid and undilated

cervix presents a formidable ob.stacle to the escape of the

ovum, and it may be a considerable time before there is

sufficient dilatation to admit of its passage. This is gradu-

ally effected by the continuance of pains, but not without a

severe loss of blood. It may be that the amnion is ruptured,

and the foetus expelled first. After a lapse of time the Occasional

secundines are also shed, but there may be a considerable ^'^t^nt^'""

' •' of the se-

delay, amounting even to days, before this is effected. As cuudines.

long as any portions of the membranes are retained in utero,

the patient is necessarily subjected to considerable risk, not

only from the continuance of htemorrhage, but also from
septicaemia. Hence it may be laid down as a rule that we
can never consider our patient out of danger until we have
satisfied ourselves that the whole of the uterine consents
have been expelled.

Our first endeavour in any case of impending miscarriage Treat

-

will be, of course, to avert the threatened accident. If ^'^^"g^;^

haemorrhage has not been excessive, and if, on vaginal threatened

examination, which should always be practised, we find no catj^g^
dilatation of the os, we may entertain a reasonable hope of
success. If, on the contrary, we find the os beginning to
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open, if we are able to insert the finger through it so as to
touch the oviun, especially if pains also exist, we are justified

in considering abortion to be inevitable, and the indication

will then be to have the ovum expelled, and the case ter-

minated as soon as possible. In the former case, the most
absolute rest is the first thing to insist on. The patient should

be placed in bed, not overbiu-dened with clothes, in a cool tem-
perature, and she should have a light and easily assimilated

diet. All movements, even rising out of bed to empty the

bladder or bowels, should be absolutely prohibited. To avert

the tendency to the commencement of uterine contraction

there is no remedy so useful as opium, which must be given

freely, and frequently repeated. It may be administered

either in the form of laudanum, or of Battley's sedative

solution, which has the advantage of producing less general

disturbance. It may be advantageously exhibited in doses

of from 20 to 30 minims, and repeated after a few hours. A
still better preparation is chlorodyne, which I have found of

extreme value in arresting impending miscarriage, in doses

of 15 minims, repeated every third or fovirth hour. If, from

any other cause, it is considered unadvisable to give the

sedative by the mouth, it may be administered in a ^rnall

starch enema per rectum. In all cases it will be necessary

to keep the patient more or less under the influence of the

drug for several days, and until all symptoms of miscarriage

have passed away. Care should be taken that the bowels do

not become locked up by the action of the opiates—as this

miffht of itself be a cause of irritation—and their consti-

pating effects ought to be obviated by small doses of castor-

oil, or other gentle aperient. Various subsidiary methods of

treatment have been recommended, such as bleeding from

the arm, or the local application of leeches in supposed

plethoric states of the system
;
revulsives, such as dry cup-

ping to the loins; the application of ice, to check haemorrhage

;

astringents, such as acetate of lead or gallic acid, for the

same purpose. Most of these, if not hm-tful, will be, at

least, useless. The cases in which venesection would be

beneficial are extremely rare, and the local applications,

especially cold, are much more apt to favour than to

prevent uterine action.

In cases of repeated miscarriage in successive pregnan-
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cies, a special course of prophylactic treatment is indicated, Propliy-

and is often attended with much success. In cases of this
^^j,f^t„,enf,.

kind the first indication, and one which ought to be carefully

attended to, is to seek for and, if possible, to remove or miti-

gate the cause which has given rise to the former abortions.

Those causes which depend on constitutional states must

first be carefully investigated, and treated according to the

indications present. These may be obscm-e and not easily

discovered ; but it is certainly imwise to assume too readily

the existence of what has been called ' a habit of abortion,'

which further inquiry may prove to be only an indication of

constitutional debility, degeneracy of the placental structures,

or a latent and unsuspected syphilitic taint. If constitutional

debility be present to a marked extent, a generous diet and

a restorative course of treatment (preparations of iron,

quinine, and other suitable tonics) may effect the desired

object.

Local congestion of the uterus, or a general plethoric Treatment

state of the patient, have often been supposed to be efficient
Jfepg^^^^j^g

causes of recm-ring abortion. Dr. Henry 'Bennet has especi- on local

ally dwelt on the influence of congestion and abrasions of

the cervix in causing premature expulsion of the foetus,' and
recommends the topical application of nitrate of silver, or

other caustics, to the inflammatory abrasions existing on the

neck of the womb. Formerly venesection was a favourite

remedy; and many authors have recommended the local

abstraction of blood by leeches applied to the groin, or

round the anus, or even to the cervix. The influence of

general plethora is more than doubtful ; and although local

congestions are, probably, much more effective causes, still

it would seem more judicious to treat them by rest and local

sedatives rather than by topical applications, which, inju-
diciously appHed, might produce the very accident they were
intended to prevent.

The position of the uterus should be carefully investi-
gated. If it be found to be retroflexed, a well-fitting
Hodge's pessary should be applied, so as to support it until
it has completely risen out of the pelvis.

The possibility of syphilitic infection should always be Treatment
inquired into, for this poison may act on the product of con- '^'^^'^^

' On hjlammation of ike Uterus, p. 432.
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ception long after all appreciable traces of it have disappeared
from the infected parent. Should there be recurrent abortions

in a patient who had formerly suffered from syphilis, or whose
husband had at any time contracted the disease, no time

should be lost in using appropriate anti- syphilitic remedies,

which should invariably be administered both to the husband

and wife. Diday especially insists that in such cases it is

not sufficient to submit the father and mother to a mercurial

course in the absence of pregnancy, but that, as each succes-

sive impregnation occurs, the mother should again commence
anti-syphilitic treatment, even though she has no visible

traces of the disease.^ In this way there is reasonable

ground for hoping that infection of the ovum may be pre-

vented. I think, too, that we may be the more encouraged

to persevere in the treatment of these unfortunate cases,

from the fact that the syphilitic poison tends to wear itself

out. I have seen several cases in which this taint at first

produced early abortion, then each successive pregnancy was

of longer duration, until eventually a living child was born.

In fatty degeneration of the chorion villi, and in other

morbid states of the placenta, which act by preventing the

proper nutrition of the foetus,- and the due aeration of its

blood, there is no reliable means of treatment except the

general improvement of the mother's health. Simpson

strongly recommended the administration of chlorate of

potash in cases in which the child habitually dies in the

latter months of pregnancy, on the supposition that it

supplied to the blood a large amoimt of oxygen, and thus

made up for any deficiency in the supply of that element

through the placental tufts. The theory is, at best, a doubt-

ful one, although I believe the drug to be imquestionably

beneficial in cases of the kind. It probably acts by its tonic

properties rather than in the manner Simpson supposed. It

may be given in doses of 15 to 20 grains three times a day,

and may be advantageously combined with small doses of

dilute hydrochloric acid. In frequently recurring premature

labours with dead children, Simpson strongly recommended

the induction of premature labour a little before the time at

which we had reason to believe that the foetus has usually

perished ;
or, in other words, before the placental disease had

> Diday, hifuntilc Si/jihilis, St/d. Soc. Trans, p. 207.
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advanced sufficiently far to interfere with its nutrition. The

practice has constantly been adopted with success, and is

perfectly legitimate, but the difficulty, of course, is to fix on

the right time. Careful auscultation of the foetal heart may

be of some use in guiding us to a decision, as the death of

the foetus is generally preceded for some days by irregular,

tumultuous, and intermittent action of the heart.

There will always remain a certain number of cases in Treatment

which no appreciable cause can be discovered. Undet such ^^gg^g^jj

circumstances prolonged rest, at least until the time has be dis-

passed at which abortion formerly took place, will afford the

best chance of avoiding a recurrence of the accident. There

must always be some difficidty in carrying out this indication,

inasmuch as the patient's health is apt to suffer in other

ways from the confinement, and the want of fresh air and

exercise which it entails. The strictness with which rest

should be insisted on must vary in different cases, but it

should be specially attended to at what would have been the

menstrual periods. At these times the patient should

remain in bed altogether ; at others she may lie on a sofa,

and, if circumstances permit, spend part of the day at least

in the open air. Sexual intercourse should be prohibited.

Should actual symptoms of abortion come on, the preventive Treatment

treatment, already indicated, may be resorted to. Great
1 1111 1 • .1 . . abortion is

care, however, should be used m prescribing opiates as pre- inevitable,

ventives, and they should be given for a specified time only.

I have seen, more than once, an incurable habit of opium-
eating originate from the incautious and too long-continued
exhibition of the drug in such cases.

When we have satisfied ourselves that abortion is in-
evitable, we must proceed to employ treatment that favours
the expulsion of the ovum.

If the OS be sufficiently dilated, and the pains strong, we Removal
may find the ovum separated and protruding from the os.

°^ ^'''^

We may then be able to detach it by the finger. For this within

purpose the uterus is depressed from without by the left
hand, while an endeavour is made to scoop out the ovum
with the examining finger. If it be out of reach, and yet
appears detached, chloroform should be administered, the
whole hand introduced into the vagina, and the finger into
the uterine cavity. The complete detachment of the ovum
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can, in this way, be far more readily and safely efifected than
by using any of the many ovum-forceps which have been
invented for the purpose.

If the ovum be not sufficiently separated, or the os be
undilated, means must be taken to control the haemorrhage
until the former can be removed or expelled. It. is here
that plugging of the vagina finds its most useful application.

This may be done in various ways. That most usually

employed is filling the vagina with a tolerably large sponge,

in the interstices of which the blood coagulates. A better

plan is to soak a number of pledgets of cotton-wool in water

and tie a string round each. The vagina can be completely

and eflfectively packed with these; and this is best done

through a speculum. Each pledget should be covered with

glycerine, which completely prevents the offensive odour

which otherwise always arises. The pledgets can be removed

by traction on the strings, but if these are not used much
pain is caused in getting them out of the vagina. The

plug should never be left in for more than six or eight hours,

after which a fresh one may be inserted if necessary. Two
or three full doses of the liquid extract of ergot, of 3ss to 5j

each, or a subcutaneous injection of ergotine, may be given

while the plug is in position. The plug itself is a strong

excitant of uterine action, and the two combined often effect

complete detachment, so that, on the removal of the tampon,

the ovum may be found lying loose in the os uteri. If the

OS be imdilated and the ovum entirely out of reach, the

former may be opened by means of sponge or laminaria

tents. I think a well-prepared sponge tent the most

effectual, and it can be maintained in situ by a vaginal plug

below it. It also acts as a most efficient plug, effectually

controlling all haemorrhage. In a few hours it opens up the

OS sufficiently to admit the finger.

The most troublesome cases are those in which the foetus

is first expelled, and the placenta and membranes remain in

utero. As long as this is the case the patient can never

be considered safe from the occurrence of septicaemia. Dr.

Priestley has strongly insisted on the importance of remov-

ing the secundines as soon as possible. There can be no

doubt that this should be done whenever it is feasible.

Cases, however, are frequently met with in which any forcible
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attempt at removal would be likely to prove very hurtful,

and in which it is better practice to control htemorrhage by

the plug or sponge tent, and wait until the placenta is

detached, which it will generally be in a day or two at most.

Under such circumstances foetor and decomposition of the

secundines may be prevented by intra-uterine injections of

diluted Condy's fluid. Provided the os be sufficiently patu-

lous to prevent the collection of the fluid in the uterine

cavity, and not more than a drachm or two of fluid be

injected at a time, so as simply to wash away and disinfect

decomposing detritus, they can be used with perfect safety.

Sometimes cases are met with in which the os has entirely

closed, and in which we can only suspect the retention of the

placenta by the history of the case, the continuance of

hsemorrhage, or the presence of a foetid discharge. Should

we see reason to suspect this the os must be dilated with

sponge or laminaria tents, and the uterine cavity thoroughly

explored under chloroform. This condition of things is far

from uncommon in women who have not had medical assist-

ance from the fii'st, and it often gives rise to very trouble-

some and anxious symptoms. It has been said that placentse

thus retained have been completely absorbed, and cases of the

kind have been related by Naegele and Osiander. The
spontaneous absorption, however, of so highly organised a

body as the placenta would be a phenomenon of the most
remarkable character ; and it seems more natural to suppose

that, in most cases of the kind, the placenta has been cast

ofi" without the knowledge of the patient. Sometimes the
placenta never becomes entirely detached, and retaining

organic connection with the uterine walls, forms what has
been called a ^placental polypus.' This may produce secon-

dary haemorrhages, in the same way as an ordinary fibroid

polypus. Barnes recommends the removal of these masses
by means of the wire ecraseur. Before their detection the
os uteri must be opened up.

The cases, previously alluded to, in which an ovum has Retenti

perished in early pregnancy and is retained in utero, are '^^^{l^
often puzzling, and may give rise to serious moral and medico- ovunt'

legal questions. The blighted ovum may be retained for
many mouths, the outside limit according to McClintock,i

' Sydenham Society's edition of Smdlie's Midwifery, vol. i. p. 169
VOL. I. U
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by whom the subject has been ably discussed, being nine

months. The appearance of the ovum when thrown off will

give no rehable clue to the length of time which has elapsed

since it perished. The symptoms are often very obscure.

Generally there have been the usual indications of pregnancy

which, with or without signs of impending miscarriage, dis-

appear or are modified, and then follows a period of ill-

health, with pelvic imeasiness, and iiTCgular metroiThagia,

which may be mistaken for menstruation. Occasionally, but

by no means necessarily, there is a foetid discharge, and this

probably exists only when the membranes have broken,

and air has access to the ovum. In some cases obscure

septicsemic symptoms have been observed. Such symptoms

are obviously too indefinite to lead to an accurate diagnosis.

In the course of time the ovum is generally thrown off,

with more or less haemorrhage. If the nature of the

case is detected, ergot may be given to promote the

expulsion of the uterine contents, and it may even be

advisable to dilate the cervix with sponge or laminaria tents,

and remove them artificially.

Subsequent The frequency with which abortion leads to chronic
manage-

^iterine disease should lead us to attach much more import-
ment. . i t.

ance to the subsequent management of the patient than has

been customary. The usual practice is to confine the patient

to bed for two or three days only, and then to allow her to

resume her ordinary avocations, on the supposition that a

miscarriage requires less subsequent care than a confinement.

The contrary of this is, however, most probably the case;

for the uterus has been emptied when it is unprepared for

involution, and that process is often very imperfectly per-

formed. We should, therefore, insist on at least as much

attention being paid to rest as after labour at term.
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PART III.

LABOUR.

CHAPTER I.

THE PHENOMENA OF LABOUR.

In considering delivery at term we have to discuss two Delivery

1 r 1 at term.
distinct classes oi events.

One of these is the series of vital actions brought into

play in order to effect the expulsion of the child ; and the

other consists of the movements imparted to the child—the

body to be expelled—in other words, the mechanism of

delivery.

Before proceeding to the consideration of these import- Causes cf

ant topics, a few words may be said as to the determining I'l^o^i'-

causes of labour. This subject has been from the earliest

time* a qucestio vexata among physiologists ; and many and

various are the theories which have been broached to explain

the curious fact that labour spontaneously commences, if not

at a fixed epoch, at any rate approximately so. It must be

admitted that, even yet, there is no explanation which can

be implicitly accepted.

The explanations which have been given may be divided They a'-e

into two classes—those which attribute the advent of labour eSer^fo
to the fcetus, and those which refer it to some change con- foetal or

nected with the maternal generative organs. caiis^™^^

The former is the opinion which was held by the older

accouchemrs, who assigned to the foetus some active influence

in effecting its own expulsion. It need hardly be said that
such fanciful views have no kind of physiological basis.

Others have supposed that there might be some change in Changes in

the placental circulation, or in the vascular system of the
circulation,

V 2
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foetus, which might solve the mystery. The latest hypo-
thesis of this kind, which, however, is not fortified by any
evidence, is by Barnes, who says :

' I rather incline to the
opinion that when the foetus has attained its full develop-

ment, when its organs are prepared for external life, some
change takes place in its circulation, which involves a corre-

lative disturbance in the maternal circulation, which excites

the attempt at labour.'

'

The majority of obstetricians, however, refer the advent

of labour to purely maternal causes. Among the more
favourite theories is one, which was originally started in this

country by Dr. Power, and adopted and illustrated by Depaul,

Dubois, and other writers. It is based on the assumption

that there is a sphincter action of the fibres of the cervix,

analogous to that of the sphincters of the bladder and

rectum, and that when the cervix is taken up into the

general uterine cavity as pregnancy advances, the ovum
presses upon it, irritates its nerves, and so sets up reflex

action, which ends in the establishment of uterine con-

traction. This theory was founded on erroneous conceptions

of the changes that occurred in the neck of the uterus;

and, as it is certain that obliteration of the cervix does not

really take place in the manner that Power believed when

his theory was broached, it is obvious that its supposed

result cannot follow.

Extreme distension of the uterus has been held to be

the determining cause of labour, a view lately revived by

Dr. King, of Washington,^ who believes that contractions

are induced because the uterus ceases to augment in capacity,

while its contents still continue to increase. This hypothesis

is sufficiently disproved by a number of clinical facts which

show that the uterus may be subject to excessive and even

rapid distension—as in cases of hydramuios, multiple preg-

nancy, and hydatiform degeneration of the oviun—without

the supervention of uterine contractions.

Another inciter of uterine action has been supposed to

be the separation of the ovum from its connections to the

uterine parietes, in consequence of fatty degeneration of the

decidua occuring at the end of pregnancy. The supposed

result of tliis change, which undoubtedly occurs, is that the

' Diseases of Women, p. 434. ^ American Journal of Obstetrics, vol. iii.
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ovum becomes so detached from its organic adhesions as to

be somewhat in the position of a foreign body, and thus

incites the nerves so largely distributed over the interior of

the uterus. This theory, which has been widely accepted,

was originally started by Sir James Simpson, who pointed

out that some of the most efficient means of inducing labour

(such, for example, as the insertion of a gum-elastic catheter

between the ovum and the uterine walls) probably act in the

same way, viz. by effecting separation of the membranes
and detachment of the ovum.

Barnes instances, in opposition to this idea, the fact that

ineffectual attempts at labour come on at the natural term
of gestation in cases of extra-uterine pregnancy, when the

foetus is altogether independent of the uterus, and therefore,

he argues, the cause cannot be situated in the uterus itself.

A fair answer to this argument would be that although, in
such cases, the womb does not contain the ovum, it does
contain a decidua, the degeneration and separation of which •

might suffice to induce the abortive and partial attempts at
labour then witnessed.

A serious objection to all these theories, which are based Oiyections

on the assumption that some local irritation brings on con-
traction, is the fact, which has not been generally appreciated,
that uterine contractions are always present during preg-
nancy as a normal occurrence, and that they may be, and often
are, readily intensified at any time, so as to result in
premature delivery.

It is, indeed, most likely that, at or about the full term,
the nervous supply of the uterus is so highly developed, andm so advanced a state of irritability, that it more readily
responds to stimuli than at other times. If by separation
of the decidua, or in some other way, stimulation of the
excitor nerves is then effected, more frequent and forcible
contractions than usual may result, and, as they become
stronger and more regular, terminate in labour. But,
allowing this, it still remains quite unexplained why this
should occur with such regularity at a definite time.

Tyler Smith tried, indeed, to prove that labour came on Tyler
naturally at what would have been a menstrual epoch, the ^mitl.'s

congestion attending the menstrual nisus acting as the ex- thLt"
citer of uterine contraction. He, therefore, refers the onset
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of labour to ovarian, rather than to uterine, causes. Al-
though this view is upheld with all its author's great talent,

there are several objections to it difficult to overcome. Thus,
it assumes that the periodic changes in the ovary continue

during pregnancy, of which there is no proof. Indeed there

.
is good reason to believe that ovulation is suspended during

gestation, and with it, of coiu-se, the menstrual nisus. Be-
sides, as has been well objected by Cazeaux, even if this

theory were admitted, it would still leave the mystery

unsolved, for it would not explain why the menstrual nisus

should act in this way at the tenth menstrual epoch, rather

than at the ninth or eleventh.

In spite, then, of many theories at our disposal, it is to

be feared that we must admit ourselves to be still in entire

ignorance of the reason why labour should come on at a

fixed epoch.

The expulsion of the child is effected by the contractions

of the muscular fibres of the uterus, aided by those of sc5me

of the abdominal muscles. These efforts are in the main

entirely independent of voHtion. So far as regards the

uterine contractions, this is absolutely true, for the mother

has no power of originating, lessening, or increasing the action

of the uterus. As regards the abdominal muscles, however,

the mother is certainly able to bring them into action, and

to increase their power by voluntary efforts ;
but, as labour

advances, and as the head passes into the vagina and irritates

the nerves supplying it, the abdominal muscles are often

stimulated to contract, through the influence of reflex action,

independently of volition on the part of the mother.

There can be little doubt that the chief agent in the

expulsion of the child is the contraction of the uterus itself.

This opinion is almost unanimously held by accoucheurs,

and the influence of the abdominal muscles is believed to be

purely accessory. Dr. Haughton, however, maintains a view

which is directly contrary to this. From an examination of

the force of the uterine contractions, arrived at by measuring

the amount of muscular fibre contained in the walls of the

uterus, he arrives at the conclusion that the uterine eon-

tractions are chiefly influential in rupturing the membranes,

and dilating the os uteri, bringing into action, if needful, a

force equivalent to 54 lbs. ; but when this is effected, and
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the second stage of labour has ' commenced, he thinks the

remainder of the labour is mainly completed by the con-

tractions of the abdominal muscles, to which he attributes

enormous powers, equivalent, if needful, to a pressvu-e of

523-65 lbs. on the area of the pelvic canal.

These views bear on a topic of primary consequence in

the physiology of labour. They have been fully criticised

by Dimcan, who has devoted much experimental research to

the study of the powers brought into action in the expulsion of

the child. His conclusions are that, so far from the enormous

force being employed that Haughton estimated, in the large

majority of cases the effective force brought to bear on the

child by the combined action of both the uterine and ab-

dominal muscles is less than 50 lbs.—that is, less than the

force which Haughton attributed to the uterus alone. In

extremely severe laboiurs, when the resistance is excessive,

he thinks that extra power may be employed; but he

estimates the maximum as not above 80 lbs., including in

this total the action of both the uterine and abdominal

muscles. Joulin arrived at the conclusion that the uterine

contractions were capable of resisting a maximum force of

about one hundredweight. Both these estimates, it will be

observed, are much under that of Haughton, which Duncan
describes as representing ' a strain to which the maternal

machinery could not be subjected without instantaneous and

utter destruction.'

There are many facts in the history of parturition which Reasons on

make it certain that the chief factor in the expulsion of the cotdusion
child is the uterus. Among these may be mentioned is based,

occasional cases in which the action of the abdominal muscles
is materially lessened, if not annulled—as in profound
anaesthesia, and in some cases of paraplegia—in which,

nevertheless, uterine contractions suffice to effect delivery.

The most familiar example of its influence, however, and one
that is a matter of everyday observation in practice, is when
inertia of the uterus exists. In such cases no effort on the
part of the mother, no amo\mt of voluntary action that she
can bring to bear on the child, has any appreciable influence
on the progress of the labour, which remains in abeyance
until the defective uterine action is re-established, or until
artificial aid is given.
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The contraction of the uterus, then, being the
agent in delivery, it is important for us to appreciate its
mode of action, and its effect on the ovum.

We have seen that intermittent and generally painless
uterine contractions exist during pregnancy. As the period
for delivery approaches, these become more frequent and
intense, until labour actually commences, when they begin
to be sufficiently developed to effect the opening up of the
OS uteri, with a view to the passage of the child. They
are now accompanied by pain, which increases as labour
advances, and is so characteristic that ' pains ' are universally

used as a descriptive term for the contractions themselves.

It does not necessarily follow that uterine contractions are

painless until they commence to effect dilatation of the os

uteri. On the contrary, during the last days or even weeks
of pregnancy, women constantly have irregular contractions,

accompanied by severe suffering, which, however, pass off

without producing any marked effect on the cervix. When
labovir has actually begun, if the hand is placed on the

uterus, when a pain commences, the contraction of its

muscular tissue is very apparent, and the whole organ is

observed to become tense and hard, the rigidity increasing

until the pain has reached its acme, the uterine walls then

relaxing, and remaining soft imtil the next pain comes on.

At the commencement of labour these pains are few, separated

from each other by a considerable interval, and of short

duration. In a perfectly typical labour the interval between

the pains becomes shorter and shorter, while, at the same

time, the duration of each pain is increased. At first they

may occm* only once in an hour or more, while eventually

there may not be more than a few minutes' interval between

them.

If, when the pains are fairly established, a vaginal examina-

tion be made, the os uteri will be found to be thinned and di-

lated in proportion to the progress of the labour. During

the contraction the bag of membranes will be felt to bulge,

to become tense from the downward pressure of the liquor

amnii within it, and to protrude through the os if it be

sufficiently open. The membranes, with the contained liquor

amnii, thus form a fluid wedge, which has a most important

influence in dilating the os uteri (see Frontispiece). This
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does not, however, form the sole mechanism by which the os

uteri is dilated, for it is also acted upon by the contractions

of the muscular fibres of the uterus, which tend to pull it

open. It is probable that the muscular dilatation of the os

is effected chiefly by the longitudinal fibres, which, as they

shorten, act upon the os uteri, the part where there is least

resistance.

Partly then by muscular contraction, partly by mechanical

pressure, the cervical canal is dilated, and as it opens up it

becomes thinner and thinner, until it is entirely taken up

into the uterine cavity.

There is no longer any obstacle to the passage of the Rupture of

presenting part of the child into the cavity of the pelvis,
^^^Ts."'"

and the force of the pains now generally effects the rupture

of the membranes, and the escape of the liquor amnii.

There is often observed, at this time, a temporary relaxation

in the frequency of the pains, which had been steadily

increasing ; but they soon recommence with increased vigour.

If the abdomen be now examined it will be observed to be

much diminished in size, partly in consequence of the escape

of the liquor amnii, partly from the descent of the foetus

into the pelvic cavity.

The character of the pains soon changes. They become Change in

stronger, longer in duration, separated by a shorter interval,
raster of

and accompanied by a distinct forcing effort, being generally the pains,

described as ' the bearing down ' pains. Now is the time at

which the accessory muscles of partm-ition come into opera-

tion. The patient brings them into play in the manner
which will be subsequently described, and the combined

action of the uterine and abdominal muscles continues until

the expulsion of the child is effected.

The precise mode of uterine contraction is still somewhat The pre-

a matter of dispute. It is generally described as commencing
of^action^

in the cervix, passing gradually upwards by peristaltic action, of the

the* wave then returning downwards towards the os uteri

This view was maintained by Wigand, and has been indorsed doubtful

by Kigby, Tyler Smith, and many other writers. In support
of it they instance the fact that, on the accession of a pain,

the presenting part first recedes, the bag of membranes then
becomes tense and protrudes through the os, and it is not
until some time that the presenting part of the child itself

uterus IS

somewhat

li
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is pushed down. It is very doubtful if this view is correct

;

and a careful examination of the coinse of the pains would
rather lead to the belief that the contractions commence at
the fundus, where the muscular tissue is most largely de-
veloped, and gradually proceed downwards to the cervix ; the

waves of contraction being, however, so rapid that the whole
organ seems to harden en masse. The apparent recession of

the presenting part, and the bulging of the bag of mem-
branes, are certainly no proof that the contractions begin at

the cervix ; for the commencing contraction would necessarily

push down the fluid in front of the head, and cause the

membranes to bulge, and the os to become tense, before its

force was brought to bear on the foetus itself. Indeed did

the contraction commence at the lower part of the uterus,

we should expect the opposite of what takes place to occur,

and the waters to be pushed upwards, and away from the

cervix. The fundal origin of the contraction is further

illustrated by what is observed when the hand of the accou-

cheur is placed in the uterine cavity, as often happens in

certain cases of haemorrhage or turning ; for if a pain then

comes on, it will be felt to start at the fundus, and gradually

compress the hand from above downwards.

The intermittent character of the contractions is of great

practical importance. Were they continuous, not only would

the muscular powers of the patient be rapidly exhausted, but,

by the obliteration of the vessels produced by the muscular

contraction, the circulation through the placenta would be

interfered with, and the life of the child imperilled. Hence

one of the chief dangers of protracted labour, especially after

the escape of the liquor amnii, is that the uterine fibres may

enter into a state of tonic rigidity, a condition that cannot

be long continued mthout serious risks both to the mother

and child.

The fact that the uterine contractions are altogether in-

voluntary proves them to be excited—as indeed we would a

'priori infer from our knowledge of the anatomical arrange-

ment of the nerves of the uterus—solely by the sympathetic

system. Still it is a fact of every-day observation that they

can be largely influenced by emotions. Various stimuli

applied to the spinal system of nerves (as, for example, when

the mamm» are iritated) have also a marked effect in in-
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ducing uterine contraction. The precise mode in which such

influence is conveyed to the uterus, in spite of the numerous

experiments which have been made for the purpose of

determining how far labour is affected by destruction of the

spinal cord, is still a matter of doubt. After the foetus has in the se-

passed through the cervix, the spinal nerves distributed to
^^/^i^'^^^f'^

the vagina and perinasum are excited by the pressure of the the vaginal

presenting part, and through them the accessory powers of
asTncitors

parturition are chiefly brought into play. The contraction of reflex

of the muscles of the vagina itself is supposed to have some

influence in favovuring the expulsion of the foetus after the

birth of part of the body, and also in promoting the expulsion

of the placenta. In the lower animals the vagina has a very

marked contractile property, and is, in some of them, the

main agent by which the young are expelled. In the human
subject this influence is certainly of very secondary im-

portance.

The amount of suffering experienced diuring labour varies Character

much in different cases, and is in direct proportion to the source
' of pams

nervous susceptibibty of the patient. There are some women during

who go through labour with little or no pain at all. This is

proved by the cases (of which there are numerous authentic

instances recorded) in which laboiu- has commenced during
sleep, and the child has been actually born without the
mother awaking. I am acquainted with a lady, who has
had a large family, who assures me that, though labour is

accompanied by a sense of pressure and discomfort, she
experiences nothing which can be called actual pain. Such a
happy state of affairs is, however, extremely exceptional, and,
in the vast majority of cases, parturition is accompanied by
intense suffering during its whole coiu'se, in some cases
amounting to anguish, which has probably no parallel under
any other condition.

The precise cause of the pain has been much discussed,
and is, no doubt, complex.

In the early stage of labour, and before the dilatation of In the first

the OS, it is chiefly seated in the back, from whence it shoots '^"S''-

round the loins and down the thighs. It is then probably
produced, partly by pressure on the nei;ve filaments caused
by contraction of the muscular fibres to which they are dis-
tributed, and partly by stretching and dilatation of the
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muscular tissue of the cervix. M. Beau believes that in this

stage the pain is not produced, strictly speaking, in the
uterus itself, but is rather a neuralgia of the lumbo-abdominal
nerves. The pains at this time are generally described as

' acute ' and ' grinding,' terms which sufficiently well express

their nature. In highly nervous women these pains are

often much less well borne than those of a later stage, and

the suffering they undergo is indicated by their extreme

restlessness and loud cries as each contraction supervenes.

As the OS dilates, and the labour advances into the expulsive

stage, other sources of suffering are added.

The presenting part now passes into the vagina and

presses on the vaginal nerves, as well as on the large nervous

plexuses lying in the pelvis. As it descends lower it stretches

the perinseum and vulva, and presses on the bladder and

rectum. Hence cramps are produced in the muscles supplied

by the nerve plexuses, as well as an intolerable sense of

tearing and stretching in the vulva and perinaeum, and often

a distressing feeling of tenesmus in the bowels. By this

time the accessory muscles of parturition are brought into

action, and they, as well as the uterine muscles, are thrown

into frequent and violent contractions, which, independently

of the other causes mentioned, are sufficient of themselves to

produce great pain, likened to that of colic, produced by in-

voluntary and repeated contraction of the muscles of the

intestines.

Taking all these causes into consideration, there is no

lack of sufficient explanation of the intolerable suffering

which is so constant an accompaniment of childbirth.

The effect of the pains on the mother's circulation is well

marked. The rapidity of the pulse increases distinctly with

each contraction, and, as the pain passes off, it again de-

clines to its former state. A similar observation has been

made with regard to the sounds of the foetal heart, especially

after the expulsion of the liquor amnii. Hicks has pointed

out that during a pain the muscular vibrations give rise to

a sound which often resembles that of the foetal heart, and

which completely disappears when the muscular tissue

relaxes. The effect of the pain in intensifying the uterine

souffle has been already mentioned. The strong muscular

efforts would naturally lead us to expect a marked elevation
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of temperature during labour. Further observations on this

point are required ; but Squire asserts that there is generally

only a very slight increase in temperature during delivery,

rapidly passing off as soon as labour is over.

Such being the physiological facts in connection with
^j^^'^^^^f?^"^

the labour pains, we may now describe the ordinary progress gtagel'"
°

of a natural labour— that is, one terminated by the natural

powers, and with a head presenting.

For facility of description obstetricians have long been in

the habit of dividing the course of labour into stages, which

correspond pretty accurately with the natural sequence of

events. For this pm-pose we generally talk of three stages :

viz. 1, from the commencement of regular pains until the

complete dilatation of the cervix ; 2, from the complete

dilatation of the cervix until the expulsion of the child
; 3,

the concludin'g stage, comprising the permanent contraction

of the uterus, and the separation and expulsion of the

placenta. To these we may conveniently add a preparatory

stage, antecedent to the regular commencement of the labour.

For a short time before delivery, varying from a few days

to a week or two, certain premonitory symptoms generally Preparat-

exist, which indicate the approaching advent of labour. ^^E'^-

Sometimes they are well marked, and cannot be mistaken

;

at others they are so slight as to escape observation. Amongst
the most common is a sinking of the uterus into the pelvic Sinking cf

cavity, resulting from the relaxation of the soft parts preced-
uterus,

ing delivery. The result is, that the upper edge of the

uterine tumour is less high than before, and, in consequence,

the pressure on the respiratory organs is diminished, and the

woman often feels lighter, and altogether less unwieldy, than

in the previous weeks. If a vaginal examination be made at

this time, the lower segment of the uterus will be found to

have sunk lower into the pelvic cavity ; and the consequence
of this is that, while the respiration is less embarrassed, and
the patient feels less bulky, other accompaniments of preg-
nancy, such as haemorrhoids, irritability of the bladder and
bowels, and oedema of the limbs, become aggravated. The
increased pressure on the bowels often induces a sort of
temporary diarrhoea, which is so far advantageous that it

empties the bowels of faeces which may have collected within
them. As has already been pointed out, the contractions



302 LABOUR. [Paet III.

Mucous
discharge,

or ' shows.'

False

pains.

First

stage, or

dilatation.

which have been going on at intervals during the latter
months of pregnancy now get more and more marked, and
they have the effect of producing a real shortening of the
cervix, which is of great value preparatory to its dilatation.

More marked mucous discharge from the cavity of the cervix

also generally occurs a short time before labour, and it is not
unfrequently tinged with blood from the laceration of minute
capillary vessels. This discharge, popularly known as the
' shows,'' is a pretty sure sign that labour is not far off. It

may, however, be entirely absent, even until the birth of the

child. When copious it serves to lubricate the passages, and
is generally coincident with rapid dilatation of the parts, and
a speedy labour.

During this time (premonitory stage) painful uterine

contractions are often present, which, however, have no effect

in dilating the cervix. In some cases they are frequent and

severe, and are very apt to be mistaken for the commence-
ment of real labour. Such 'false pains,' as they are termed,

are often excited and kept up by local irritations, such as a

loaded or disordered state of the intestinal canal ; and they

frequently give rise to considerable distress, and much incon-

venience both to the patient and practitioner. They are, it

should be remembered, only the normal contractions of the

uterus, intensified and accompanied v?ith pain.

As labour actually commences, the uterine contractions

become stronger, and the fact that they are ' true ' pains

can be ascertained by their effect on the cervix. If a vaginal

examination be made during one of these, the membranes

will be felt to become tense and bulging during the pain, and

the OS uteri will be found partially dilated, and thinned at its

edges. As labour advances this effect on the os becomes

more and more marked. At first the dilatation is very slight,

perhaps not more than enough to admit the tip of the

examining finger, and both the upper and lower orifices of

the cervix can be made out. As the pains get stronger and

more frequent, dilatation proceeds in the way already de-

scribed, and the cervix gets more thin and tense, until we

can feel a thin circular ring (which is lax between the pains,

but becomes rigid and tense during the contraction when the

bag of waters bulges through it), without any distinction

between the upper and lower orifices. During this time the
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patient, although she may be suffering acutely, is generally

able to sit up and walk about. The amount of pain ex-

perienced varies much according to the character of the

patient. In emotional women of highly developed nervous

susceptibilities it is generally very great. They are restless,

irritable, and desponding, and when the pain comes on cry

out loudly. The character of the cry is peculiar and well

marked dm-ing the first stage, and has constantly been

described by obstetric writers as characteristic. It is acute

and high, and is certainly very different from the deep groans

of the second stage, when the breath is involuntarily re-

tained to assist the partm-ient effort. When dilatation is

nearly completed various reflex nervous phenomena often

show themselves. One of these is nausea and vomiting,

another is uncontrollable shivering, which is not accompanied

by a sense of coldness, the patient being often hot and per-

spiring. Both these symptoms indicate that the propulsive

stage will shortly commence ; and they may be regarded as

favourable rather than otherwise, although they , are apt to

alarm the patient and her friends. By this time the os is Eupture of

fully dilated, the membranes generally rupture spontaneously, |^j^j|gg^'""

and a considerable portion of the liquor amnii flows away.

The head, if presenting, often acts as a sort of ball-valve,

and, falHng down on the aperture of the cer\dx, prevents the
complete evacuation of the Liquor amnii, which escapes by
degrees during the rest of the labom*, or may be retained in

considerable quantity until the birth of the child.

It not unfrequently happens, if the membranes are some-
what tougher than usual, and the pains frequent and strong,
that the foetus is pushed through the pelvis, and even
expelled, surrounded by the membranes. When this occurs
the child is said to be born with a ' caul,' and this event
would doubtless happen more frequently than it does were
it not the custom of the accoucheur to rupture the mem-
branes artificially as soon as the os is completely opened up,
after which time their integrity is no longer of any value.

The OS is now entirely retracted over the presenting part. Second
and is no longer to be felt, the vagina and the uterine cavity ^^^'ge-

forming a single canal. Now the mucous discharge is liT^'
generally abundant, so that the examining finger brings
away long strings of glairy transparent mucus, tinged with
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blood. The pains, after a short interval of rest, become
entirely altered in character. The uterus contracts tightly

round the foetus, the presenting part descends into the pelvis,

and the true propulsive pains commence. The accessory

muscles of parturition now come into play. With each pain

the patient takes a deep inspiration, and thus fills the chest,

so as to give a point d'appui to the abdominal muscles.

For the same reason she involuntarily seizes hold of some
point of support, as the hand of a bystander or a towel tied

to the bed, and, at the same time, pushes with her feet against

the end of the bed, and so is able to bear down to advantage.

The cries are no longer sharp and loud, but consist ofa series

of deep suppressed groans, which correspond to a succession of

short expirations made during the straining effort. In this

way the abdominal muscles contract forcibly on the uterus,

which they further stimulate to action by pressing upon it.

It is to be observed that these straining efforts are, to a

considerable extent, under the control of the patient. By
encouraging her to hold her breath and bear down they can

be intensified ; while if we wish to lessen them we can advise

her to call out, and when she does so the abdominal muscles

have no longer a fixed point of action. Although the patient

may thus lessen the effect of these accessory muscles, it is

entirely out of her power to stop their action altogether.

As labour advances the head descends lower and lower,

receding somewhat in the intervals between the pains, until

eventually it comes down in the perinseura, which it soon

distends.

The pains now get stronger and more frequent, often

with scarcely a perceptible interval between them, until the

perinaeum gets stretched by the advancing head. In the

interval between the pains elasticity of the perinseal struc-

tures pushes the head upwards, so as to diminish the tension

to which the perinaeum is subjected, the next pain again

putting it on the stretch, and protruding the head a little

further than before. By this alternate advance and recession,

the gradual yielding of the structures is favoured, and risk

of laceration greatly diminished. During this time the

pressure of the head mechanically empties the bowel of its

contents. During the last pains, when the perinaeum is

stretched to the utmost, the anal aperture is dilated, some-
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times to the size of a five-shilling piece ; and in this way the

perincBiim is relaxed, just as the distension, and consequent

risk of laceration, are at their maximum. The apex of the

head now protrudes more and more through the vulva, sur-

rounded by the orifice of the vagina, and eventually it glides

over the perinfeum and is expelled. The intensity of the

suffering at this moment generally causes the patient to call

out loudly. The force of the abdominal muscles is tlius

lessened at the last moment, and this, in combination with

the relaxation of the sphincter ani, forms an admirable con-

trivance for lessening the risk of peringeal injury. The rest

of the body is generally expelled immediately by a single

pain, and with it are discharged the remains of the liquor

amuii, and some blood-clots from separation of the placenta

;

and so the second stage of labour terminates.

The third stage commences after the expulsion of the The thinl

child. It is of paramount importance to the safety of the
j^gfi^^'p^i.t,.

mother that it should be conducted in a natural and efficient ancc.

manner ; for it is now that the uterine sinuses are closed,

and the frail barrier by which nature effects this may be

xery readily interfered with, and serious and even fatal loss

of blood ensue. Unfortunately, it is too often the case that

the practitioner's entire attention is fixed on the expulsion

of the child, so that the natural history of the rest of

delivery is very generally imperfectly studied and under-

stood.

As soon as the child is expelled, the uterine fibres con- Contrac-

tract in all directions, and the hand, following the uterus ''O"

down, will find that it forms a firm rounded mass lying in detach-^"'

the lower part of the abdominal cavity. By retraction of its "i^"*^

internal smface, the placental attachments are generally centa!'"^"

separated, and the after-birth remains in the cavity of the
uterus as a foreign body.

The escape of blood from the open mouths of the uterine Mode in

sinuses is now prevented in two ways, viz. (1) by the con- ^l^'ch hue-

tractions of the uterine walls, and the more firm, persistent, 1^ p^t"^'"
and tonic this is, the more certain is the immunity from ^'«ntud.

htemorrhage
; (2) by the formation of coagula in the mouths

of the vessels. Any undue haste in promoting the expulsion
of the placenta tends to prevent the latter of these two
htemostatic safeguards, and is apt to be followed by loss of

VOL. I, X
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blood. After a certain time, averaging from a quarter to

half an hour, the uterus will be felt to harden, and, if the

case be solely left to nature, what has been aptly called a

miniature labour occurs. Pains come on, and the placenta

is spontaneously expelled from the uterus, either into the

canal of the vagina, or even externally. In most obstetric

works it is stated that the after-birth may be separated

either from its centre or edge, and that it is very generally

expelled through the os in an inverted form, with its foetal

surface downwards, and folded transversely on itself. Thai

this is the mode in which the placenta is often expelled,

when traction on the cord is practised, is a matter of cer-

tainty. It then passes through the os

very much in the shape of an inverted

umbrella. It is certain, however, that

this is not the natural mechanism of

its delivery. What this is has been

well illustrated by Duncan,^ who has

very clearly shown that, when this stage

of labour is left entirely to nature, the

separated placenta is expelled edgeways,

its uterine and detached surface gliding

along the inner surface of the uterus,

the foldings of its structure being

parallel to the long diameter of the

uterine cavity (fig. 92). In this way

it is expelled into the vagina, and dur-

ing the process little or no haemorrhage

occm-s. When the placenta is drawn

out in the way too generally practised, it obstructs the

aperture of the os, and, acting like the piston of a pump,

tends to promote heemorrhage. The corollaries as to treat-

ment drawn from these facts will be subsequently considered.

I am anxious, however, here to direct attention to natm-e's

mechanism, because I bebeve there is no part of laboiir

about the management of which erroneous views are more

prevalent than that of this stage, and none in which they

are more apt to lead to serious consequences ;
and unless the

mode in which nature effects the expulsion of the placenta,

and prevents haemorrhage, is thoroughly understood,

J Edin. Med. Journ. April 1871.

MODE IN WHICH THE PLACESTA

IS NATUrtALLY EXPELLED.
(AJter Duncan.)

we
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shall certainly fail in assisting her in a proper manner. In

the large proportion of cases, when left entirely to them-

selves, the placenta would be retained, if not in the uterus,

at any rate in the vagina, for a considerable time—possibly

for several hom-s—and such delay would very unnecessarily

tire the patience of the practitioner, and be prejudicial to

the patient. It is, therefore, our duty in the majority of

cases to promote the expulsion of the after-birth ; and when

this is properly and scientifically done, we increase rather

than diminish the patient's safety and comfort. But, in

order to do this, we must assist nature, and not act in

opposition to her method, as is so often the case.

When once the placenta is expelled, the uterus contracts After-

still more firmly, and in a typical case is felt just within the P*""*-

pelvic brim, hard and firm, and about the size of a cricket

ball. Grenerally for several horu-s, or even for one or two

days, it occasionally relaxes and contracts, and these con-

tractions give rise to the ' after-pains ' from which women
often suffer much. The object of these pains is, no doubt,

to expel any coagula that may remain in the uterus, and

therefore, however unpleasant they may be to the patient,

they must be considered, unless very excessive, to be salutary

rather than otherwise.

The length of labour varies extremely in different cases, Durafion

and it is quite impossible to lay down any definite rules with I'^'-'O"!'-

regard to it. Subject to exceptions, labour is longer in

primiparse than in multiparae, on account of the greater

resistance of the soft parts in the former, especially of the

structures about the vagina and vulva.^ It is also generally

stated that the difficulty of labour increases with the age of Lengdi of

the patient, and that in elderly primiparse it is likely to be g^*'"",'"

unusually tedious, from rigidity of the soft parts. It is very women,

doubtful if this opinion has any real basis, and in such cases
the practitioner often finds himself agreeably disappointed
in the result. Mr. Koper,' indeed, argues that the wasting
of the tissues which occurs after forty years of age diminishes
their resistance, and that first labours, after that age, are
easier, as a rule, than in early life. The habits and mode of
life of patients have, no doubt, a considerable influence on
the duration oflabour, but we are not in possession of any very

' Obst. Trans, v. 7.

X 2
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reliable facts with regard to this subject. It is reasonable to

suppose that the tissues of large, muscular, strongly developed

women will offer more resistance than those of slighter build.

On the other hand, women of the latter class, especially in

the upper ranlcs of life, more often develop nervous suscep-

tibilities, which may be expected to influence the length of

their labours. The average duration of labour, calculated

from a large number of cases, is from eight to ten hours
;'

even- in primiparse, however, it is constantly terminated in

one or two .hours from its commencement, and may be

extended to twenty-four hours without any symptoms of

urgency arising. In multipart it is frequently over in even

a shorter time. Indications calling for interference may arise

at any time during the progress of labour, independently of

its length. The proportion between the length of the first

and second stages also varies considerably. The first stage

is generally the longest ; and it is stated by Cazeaux to be

normally about twice the length of the second. This is

probably under the mark, and I believe Joidin to be nearer

the truth in stating that the first stage should be to the

second as four or five to one, rather than as two to one.

Often when the first stage has been very prolonged, the

second is terminated rapidly.

The practitioner is constantly asked as to the probable

length of labour, and the uncertainty of this should always

lead him to give a most guarded opinion. Even when labour

is progressing apparently in the most satisfactory manner,

the pains frequently die away, and delivery may be delayed

for many hours. In ^h.e first stage a cer\'ix that is apparently

rigid and unyielding may rapidly and unexpectedly dilate,

and delivery soon follow. In either case, if the practitioner

has committed himself to a positive opinion he is apt to incur

blame, and it is far better always to be extremely cautious in

our predictions on this point.

A somewhat larger proportion of deliveries occur in the

early hours of the morning than at other times. Thus

Westi found that out of 2,019 deliveries, 780 took place

from 11 r.M. to 7 a.m., 662 from 7 a.m. to 3 p.m., and 577

from 3 P.M. to 11 p.m.

> Amer. Med. Jouvn. 185-1:.
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CHAPTER II.

MECHANISM OF DELIVERY IN HEAD PRESENTATIONS.

It is quite impossible to over-estimate the importance Import-

of thoroughly understanding the mechanism of the passage

of the foetus through the pelvis. This dominates the whole subject

scientific practice of midwifery, and the practitioner cannot

acquire more than a merely empirical knowledge, such as

may be possessed by an imeducated midwife, or conduct the

more ditiicult cases requiring operative interference, with

safety to the patient or satisfaction to himself, imless he

thoroughly masters the subject.

In treating of the physiological phenomena of labour, it

was assumed that we had to do with an ordinary case of

head presentation, the description being applicable, with

slight variations, to presentations of other parts of the

foetus. So in discussing the mechanical phenomena of

delivery, I shall describe more in detail the mechanism of

head presentations, reserving any account of the mechanism ~

of other presentations until they are separately studied.

Head presentation is so much more frequent than that of any Frequency

other part—amounting to 95 per cent, of all cases —that ^^'^^^

this mode of studying the subject is fully justified; and, lions,

when once the student has mastered the phenomena of

delivery in head presentations, he will have little difficulty

in understanding the mechanism of labour when other parts

of the foetus present, based, as it always is, on the same
general plan.

In entering on this study we come to appreciate the Mode of

importance of the sutures and fontanelles in enabling us to

detect the position of the foetal head, and to watch its pro- position of

gress through the pelvis : and unless the ' tactus eruditus ' by Sybil's

which these can be distinguished from each other has been sutui-cs
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uollot"*""
practitioner will be unable to satisfy himself of

the exact progress of the labour. Nor is this always easy.

Indeed, it requires considerable experience and practice

liefore it is possible to make out the position of the head
with absolute certainty ; but this knowledge should always

be aimed at, and the student will never regret the time and
trouble he spends in acquiring it.

Position of At the commencement of labour the long diameter of the

tile coin-
'^^ head Kes in almost any diameter of the pelvic brim, except

mencement iu the antero-posterior, where there is not space for it. In
o .1)0111.

the large majority of cases, however, it enters the pelvis in

one or other of the oblique diameters, or in one between the

oblique and transverse : but until it has fairly passed through

the brim, it more frequently lies directly in the transverse

diameter than has been generally supposed. Hence obste-

tricians are in the habit of describing the head as l3^ng in

four positions, according to the parts of the pelvis to which

the occiput points ; the first and third positions being those

in which the, long diameter of the head occupies the right

oblique diameter of the pelvis, the second and fourth those

in which it lies in the left oblique. Many subdivisions of

these positions have been made, which only complicate the

subject, and render it more difficult to imderstand.

Tliere The positions, then, of the foetal head after it has entered

generally
brim, which it is of importance to be able to distinguish

described, in practice, are :

—

First {or left occipito-cotyloid).—The occiput points to

the left foramen ovale, the sinciput to the right sacro-iliac

synchondrosis, and the long diameter of the head lies in the

right oblique diameter of the pelvis.

Second {or right occipito-cotyloid).—The occiput points

to the right foramen ovale, the forehead to the left sacro-

iliac synchondrosis, and the long diameter of the head lies

in the left oblique diameter of the pelvis.

Third {or right occi2nto-sacro-iliac).—T\\e occiput points

to the right sacro-iliac synchondrosis, the forehead to the left

foramen ovale, and the. long diameter of the head lies in

the right oblique diameter of the pelvis. This position is

the reverse of the iirst.

Fourth {or left occijnto-sacro-iliacy—The occiput points

to the left sacro-iliac synchondrosis, the forehead to the right
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The rein

tive fre-

quency

foramen ovale, and the long diameter of the head lies in the

left oblique diameter of the pelvis. This position is the

reverse of the second.

The relative frequency of these positions has long been,

and still is, a matter of discussion among obstetricians.

According to Naegele, to whose classical essay we owe the
oi 1'j-j.iiiT positions,

greater part of our knowledge of the subject, the head lies

in the right obhque diameter in 99 per cent, of all cases.

More recent researches have thrown some doubt on the

accuracy of these figures, and many modern obstetricians

believe that the second position, which Naegele believed

only to be observed as a transitional stage in the natural pro-

gress of the third position, is much more common than he

supposed. This question will be more fully discussed when

we treat of the mechanism of occipito-posterior delivery,

and, in the meantime, it may serve to show the dis-

crepancy which exists in the opinions of modern writers, if

we append the following table of the relative frequency of

the various positions,' copied from Leishman's Work

Firet Second Tliird Fourth Not
Position Position Position Position Classified

Naegele 70- 29-

Niiegele, jiin. 64-64 32 88 2-47

Simpson and Barry 76 45 •29 22-68 -58

Dubois 70 83 2-87 25 66 •62

Murphy 63'23 16-18 16-18 4-42

Swayne 89-36 9-79 1-04 2-8

Here it will be seen that all obstetricians are agreed as

to the immensely greater frequency of the first position—the

only point at issue being the relative frequency of the second
and third.

Various explanations have been given of the greater Explana-

frequency with which the head lies in the right oblique
diameter. By some it is referred to the natural tendency of ^vith which
the back of the foetus, as shown by the experimental researches [j'® l'®*'^

of Honing and other writers, to be directed, in consequence the right

of gravitation, forwards and to the left side of the mother "^^^^^ ,

in the erect attitude, and backwards and to her right side in
the recumbent. The explanation given by Simpson was that
the head lay in the right oblique diameter in consequence of

' Leishman's System of Midwifery, p. 341.
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the measurement of the left oblique being more or less
lessened by the presence of the rectum. When the rectum
IS collapsed, indeed, the nanwing of the diameter is slight

;

but it is so often distended by fa3cal matter— sometimes^
Avhen constipation exists, to a very great extent—that it may
really have a very important influence in determining the
postion of the foetal head.

In describing the mechanism of delivery, it will be well
for us to concentrate our attention on the first, or most

Fig. 93.

ATTITODE OP CHILD IX FIRST POSITIOX. (AitCV Hotlge.)

common, position, dwelling subsequently more briefly on the

differences between it and the less common ones.

Descrip- In this position, when the head commences to descend,

1 lie"first
^^^^ occiput lies in the brim pointing to the left ileo-peetineal

po.sition. eminence, the forehead is directed to the right sacro-iliac

synchondrosis, and the sagittal suture rims obliquely acros.s

the pelvis in the right-oblique diameter. The back of the

child is turning towards the left side of the mother's abdo-

men, the right shoulder to her right side, the left to her left

side (fig. 93). If a vaginal examination be now made (the

patient lying in the ordinary obstetric position ), and the os
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be sufficiently open, tlie finger will impinge upon the
J- o^JJio^.,

j'^J

protuberance of the right parietal bone, which is described
^he pelvic"

as the ' presenting part,' a term which has received various brim,

definitions, the best of which is probably that adopted by

Tyler Smith, viz. ' that portion of the foetal head felt most

prominently within the circle of the os uteri, the vagina, and

the OS tinea;, in the successive stages of labour.' If the

tip of the examining finger be passed slightly upwards, it

will feel the sagittal sutm-e running obHquely across the

pelvis, and, if this be traced downwards and to the left, it

will come upon the triangular posterior fontanelle, with the

lambdoidal sutures diverging from it. If the finger could be

passed sufficiently high in the opposite direction, upwards

and to the right, it would come upon the large anterior

fontanelle
;
but, at this time, that is too high up to be within

reach. The chin is sHghtly flexed upon the sternum, this

flexion, as we shall presently see, being greatly increased as

the head begins to descend.

The head, at the commencement of labour, generally lies

within the pelvic brim, especially in primiparse. In multi-

paree, owing to the relaxation of the abdominal parietes, the

uterus is apt to fall somewhat forwards, and the head conse-

quently is more entirely above the brim, but is pushed

within it as soon as labour actually commences.

Naegele— and his description has been adopted by most Naegclc's

subsequent Avriters—describes the head, at this period, as ^'e^^'si'sto
' ' r 5 obliquity

lymg obliquely m relation to the brim, the right parietal of the

bone, on which the examining finger impinges, being supposed
by him to be much lower than the left. The accuracy of

this view has, of late years, been contested, and it is now
pretty generally admitted that this obliquity does not exist,

and that the head enters the brim of the pelvis with both
parietal bones on .the same level, and with its bi-parietal

diameter parallel to the plane of the inlet (fig. 94). Nae-
gele's view was adopted, partly because the finger always
felt the right parietal protuberance lowest, and partly because
it was at that point that the ' ca-pxit svccedcmeum,' or
swelling observed on the head after delivery, was always
formed. Both arguments are, however, fallacious ; for the
right parietal bone is the part which woidd naturally be felt

lowest, on account of the oblique position of the pelvis to
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the trunk
;
while, with regard to the caput succedaneum, it

has been conclusively proved by Duncan that it does not
form on the point most exposed to pressure, as Naegele
assmiied, but on the part of the head where there is least
pressure, that is, the part lying over the axis of the vaginal
canal.

Division of In tracing the progress of the head from the position

movements J^^^^ aescnbed, obstetricians have been in the habit of dividing
intostagos. the movements it undergoes into various stages, which are

convenient for the purpose of facilitating description. It
must be borne in mind that these are not evident and dis-

Fig. 94.

Flexion.

FinST POSITION : MOTEMEST OF FLEXION.

tinct stages, which can always be made out in practice, but

that they run insensibly into one another, and often occur

simultaneously, or nearly so, in rapid labour. They may be

described as: 1. Flexion. 2. First movement of descent.

S. Levelling or adjusting movement. 4. Rotation. 5. Second

movement of descent and extension. 6. External rotation.

1. Flexion.—The first movement of thehead consists of a

rotation on its bi-parietal diameter, by which the chin of the

child becomes bent on the sternum, and the occiput descends

lower than the forehead. By this there is a clear gain of

at least a half-inch, for the occipito-bregmatic diameter

(3^ inches) becomes substituted for the occipito-frontal

(4^ inches) (fig. 94).
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The movement is most marked when the pelvis is narrow,

and, in some cases of pelvic deformity, it takes place to an

extreme degree ;
while, in unusually large and roomy pelves,

it occurs to a very slight extent, or not at all. The reason

of this flexion is twofold. Solayres and the majority of ob-

stetricians explain it by saying that the expulsive force is

communicated to the head through the vertebral column, and

inasmuch as the head is articulated much nearer the occiput

than the sinciput, the resistance being equal, the former

must be pushed down. This is doubtless the correct explana-

tion of the flexion after the membranes are ruptured ;
but

before that happens, the ovum is practically a bag of water,

which is equally compressed at all points by the uterine

contraction, and is pushed downwards through the os en

onasse, the expulsive force not being transmitted through

the vertebral column at all. Under such circmustances

flexion is probably effected in the following way : the head

being articulated nearer the occiput than the forehead, and

being equally pressed upon from below by the resisting

structures, the pressure is more effectual on the forehead

—

consequently that is forced tipwards, and the occiput descends.

This explanation would also hold good after the rupture of

the membranes, and probably both causes assist in effecting

the movement.

2 and 3. Descent and Levelling Movement.—The move- Descent

ments of descent and levelling may be described together. As
i-ng^nj^fj.

soon as the head is Hberated from the os uteri, it descends nieut.

pretty rapidly through the pelvis, until the occiput reaches

a point nearly opposite the lower part of the foramen ovale

(fig. 95), and the sinciput is opposite the second bone of the

sacrum. A levelling movement now occurs, the anterior

fontanelle comes to be more easily within reach, more on a

level with the posterior, and the chin is no longer so much
flexed on the sternum. This change is due to the fact that

the anterior end of the ovoid experiences greater resistance

than the posterior, and as soon as this resistance counter-

l^alances and exceeds that applied to the latter, the sinciput

must descend. The right side of the head also descends

more than the left from a similar cause, so that the head
becomes, as it were, slightly flexed on the right shoulder.

This obliquity of the head on its transverse diameter in the
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lower part of the pelvis has been denied by Kuneke,' who
maintains that the head passes through the entire pelvis
in the same position as it enters the brim, that is, with both
parietal bones on a level, so that the point of intersection of
the transverse and antero-posterior diameters of the pelvis
would correspond with the sagittal suture. There is, however,
good reason to believe that in the lower half of the pelvic
cavity the head is not truly synclitic, as Kiineke describes,
but that the right parietal bone is on a somewhat lower level
than the left.

4. Rotation.—The movement of rotation is very import-
ant. By it the long diameter ofthe head is changed from the
oblique diameter of the peh-ic cavity to the antero-posterior

Fig. 95.

rmsT rociTiox : occitut in the cavity of the pelvis. (After Hodge.)

diameter of the outlet (fig. 96), or to a diameter nearly

corresponding to it, so that the long diameter of the head is

brought into relation with the longest diameter of the pelvic

outlet. This alteration almost always takes place, and may
be readily observed by the accoucheur who carefully watches

the progress of labour. Various explanations have been

given of its causes. The one most generally adopted is, that

it is due to the projection inwards of the ischial spines, which

narrow the transverse diameter of the pelvic outlet. As the

pains force the occiput downwards, its rotation backwards is

prevented by the projection of the left ischial spine, while its

rotation forwards is favoured by the smooth bevelled surface

of the ascending ramus of the iichium. Similarly the ischial

spine on the opposite side prevents the rotation forwards of

' Dlo Tier Factoren der Gehurt, Berlin, 1869.
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the forehead, which is guided backwards to the cavity of the

sacrum by the smooth surface of the sacro-ischiatic ligaments.

These arrangements, therefore, give a screwlike form to the

interior of the pelvis ; and as the pains force the head down-

wards they are effectual in imparting to it the rotatory

movement which is of such importance in adapting it to the

longest measurement of the outlet.

By most of the Gferman obstetricians the influence of the

ischial spines and of the smooth pelvic planes in producing

rotation is not admitted. They rather refer the change of

direction to the increased resistance the head meets from the

jjosterior wall of the pelvis, and from the perinEeal structures.

Whichever part of the head first meets this resistance, which
is much greater than that of the anterior part of the pelvis,

Fig. 96.

FinsT POSITION : OCCIPUT AT ocTLET OF THE PELVIS. (After Hodge.)

must necessarily be pressed forwards ; and as, in the large
n^ajority of cases, the posterior fontanelle descends first, it is
thus pressed forwards until rotation is effected. This' view
has the advantage of accounting equally well for the rota-
tion in occipito-posterior as in occipito-anterior positions, the
former of which, on the more ordinarily received theory, are
not quite satisfactorily explicable. It does not follow that
the smooth surfaces of the pelvic planes are without in-
fluence in fevouring the rotation. On the contrary they
probably greatly facihtate it; but it is more simply and
effectually explained by the latter theory than by that which
attributes so important an action to the ischial spines.

In some rare cases the head escapes rotation and reaches
the permfeum still lying in the oblique diameter. Even here
however, rotation is generally effected, often suddenly just
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1.

as the head is about to pass the vulva, and it is very rarely
expelled in the oblique position. The movement at this
stage may be explained by the perinaeum, which is attached
at its sides, and grooved in its centre; to the hollow so
formed the long diameter of the head accommodates itself,
and is thus rotated into the antero-posterior diameter of the
outlet.

5. Extension.—By the process just described the face is
tiu-ned back into the hollow of the sacrum ; but the head
does not lie absolutely in the antero-posterior diameter of the
pelvic outlet, but rather in one between it and the obhque.
The occiput is still forced down by the pains, and, in con-
sequence of its altered position, is enabled to pass between
the rami of the pubis, and advances until its fmther descent

Fig. !)7.

FIRST POSITION : HEAD DELIVEUED. (After HoclgO.)

is checked by the nape of the neck, which is pressed under
and against the arch of the pubes. By this means the occi-

put is fixed, and, the pains continuing, the uterine force no
longer acts on the occiput, but on the anterior part of the

head, which is now pushed down and separated from the

sternum. This constitutes extension. As the head descends,

the soft structures of the perinteum are stretched, and the

coccyx pushed back so as to enlarge the outlet. The pains

continue to distend the perinseum more and more, the head

advancing and receding with each pain. As the forehead

descends, the sub-occipito-bregmatic, the sub-occipito-frontal,

and the sub-occipito-mental diameters successively present

;

the occiput turns more and niore upwards in front of the

pubes (fig. 97), and, at last, the face sweeps over the peri-

naeum and is born.
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The mechanical cause of this movement may be reachly

explained. As soon as the occiput has passed under the

arch of the pubis, and is no longer resisted by the anterior

pelvic walls, the head is subjected to the action of two

forces: that of the uterine pressure acting downwards and

backwards ; and that of the resistance of the posterior walls

of the pelvis and the soft parts acting almost directly tor-

wards. The necessary result is that the head is pushed m a

direction intermediate between these two opposing forces—

that is, downwards and forwards in the axis of the pelvic

outlet.

In addition to the slight obliquity which exists as regards

Fig. 98.

EXTEIWAL BOTATION OF HEAD IN FIRiT POSITION. (After HoilgC.)

the direct relation of the long diameter of the head to the

antero-posterior diameter of the outlet at the moment of

its expulsion, the head also lies somewhat obliquely in

relation to its own transverse diameter, so that, in the

majority of cases, the right parietal bone is expelled before

the left.

6. External Rotation.—Shortly after the head is ex-

pelled, as soon as renewed uterine action commences, it may
be observed to make a distinct rotatory movement, the

occiput turning to the left thigh of the mother, and the face

turning upwards to the right thigh (fig. 98). The reason of

this is evident. When the head descends in the right ob-

lique diameter the shoulders lie in the opposite or left oblique

diameter, and as the head rotates into the antero-posterior

ExtiTiial

rotation.
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diameter, they are necessarily placed more nearly in the
transverse. As soon as the head is expelled the shoulders are
subjected to the same uterine force and pelvic resistance as
the head has just been, and they are acted on in precisely
the same way. Consequently they too rotate, but in the
opposite direction, into the antero-posterior diameter of the
outlet, or nearly so, just as the head did, and as they do so
they necessarily carry the head with them, and cause its

external rotation.

The two shoulders are soon expelled, the left shoulder
generally the first, sweeping over the periuceum in the same
manner as the face. This is, however, not always the case,

and they are often expelled simultaneously, or the right
shoulder may come first. The body soon follows, and the
second stage of labour is completed.

In the second position (right occipito-cotyloid) the long
diameter of the head lies in the left oblique diameter of the
pelvis. On making a vaginal examination, in the ordinary

obstetric position, the finger, passing upwards and to the

right, feels the small posterior fontanelle ; downwards and
to the left, it feels the anterior. The sagittal suture lies

obliquely across the pelvis in the left oblique diameter.

The description of the mechanism of dehvery is precisely the

same as in the first position, substituting the word left for

right. Thus the finger impinges on the left parietal bone,

the occiput turns from right to left during rotation. After

the birth of the head the occiput turns to the right thigh of

the mother, the face to the left thigh.

In the third position the head enters the pehic brim

with the occiput directed backwards to the right sacro-iliac

synchondrosis, and the sinciput forwards to the left foramen

ovale (fig. 99). The posterior fontanelle is directed back-

wards, the anterior fontanelle forwards, while the examining

finger impinges on the left parietal bone. The mechanism of

delivery in these cases is of much interest. In the large

majority of cases, during the progress of delivery the occiput

rotates forwards along the right side of the pelvis, until it

comes to lie almost in the antero-posterior diameter of the

outlet, and passes imder the pubic arch, the forehead passing

over the perinseum. It will be seen that during part of this

extensive rotation the head must lie in the second position,
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and the case terminates just as if it had been in the second

jiosition from the commencement of labour.

How is it that this rotation is effected, and that the Manner in

sinciput, occupying the position of the occiput in the first occiput is

position, should not be rotated forwards to the pubes as 'that

is ? Tliis, no doubt, may be explained by the fact that the

uterine force transmitted through the vertebral column

causes the occiput to descend lower than the sinciput, so

that in most cases, in making a vaginal examination, the

posterior fontanelle can be readily felt, while the anterior is

high up and out of reach. The head is, therefore, extremely

Fig. Pn.

THIRD POSITION Of OCCIPUT, AT DRIM OP PELTO.

flexed, and so descends into the pelvic cavity, until the ,
occiput, being now below the right ischial spine, experiences

'

the resistance of the pelvic floor, opposite the right sacro-
ischiatic ligament, by which it is directed forwards. The
forehead is, at this time, supposing flexion to be marked, too
high to be influenced by the anterior pelvic plane. Pressure
continuing, the occiput rotates forwards, the forehead passes
round the left side of the pelvis, and labour is terminated as
in the second position.

The period of labour at which rotation takes place varies.
In the majority of cases it does not occur until the head is
on the floor of the pelvis, for it is then that resistance is

VOL. I. Y
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most felt ; but the greater the resistance, the sooner will

rotation be produced. Hence it is more likely to occur early

when the head is large and the pelvis comparatively small.

The facility with which this movement is effected ob-

viously depends upon the complete flexion of the chin on the

sternum, by which the anterior fontanelle is so elevated that

its rotation backwards is not resisted by the inward projection

of the left ischial spine, and the occiput is correspondingly

depressed. If, however, this flexion is not complete, and the

anterior fontanelle is so low as to be readily within reach of

the finger, considerable difficulty is likely to be experienced.

Termina- In many such cases rotation is still eventually effected, but

face tT^^
others it is not ; and the labour is then terminated with

pubes. the face to the pubes, but at the expense of considerable

delay and difficulty. According to Dr. Uvedale West, of

Alford, who devoted much careful study to the subject, this

termination occurs in about 4 per cent, of occipito-posterior

positions. When it is about to happen the anterior fon-

tanelle may be felt very low down, and sometimes even the

forehead and superciliary ridges. The uterine force pushes

down the occiput, the sinciput being fixed behind the pubes,

which it obviously cannot pass under, as does the occiput in

the first position. The sinciput, therefore, becomes more

flexed and pushed upwards, while the resistance of the pelvic

floor directs the occiput forwards. The perinseum now be-

comes enormously distended by the back part of the head,

and is in great danger of laceration. The occiput is even-

tually, but not without much difficulty, expelled. A process

of extension now occurs, the nape of the neck being fixed, as

it were, against the centre of the perinseum, the expelling

force now acting on the forehead, and producing rotation of

the head on its transverse axis. The foreliead and face are

thus protruded, and the body follows without difficulty.

It is said that, in a few exceptional cases, where the

anterior fontanelle is much depressed, the labour may ter-

minate by the conversion of the presentation into one of

the face, the head rotating on its transverse axis, the fore-

head passing to the posterior part of the pelvis, and the chin

emerging under the perinseum. It is obvious, however, t\\ni

this change can only occur when the head is unusually small,

and it must of necessity be extremely rare.
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Keference has already been made to Naegele's views as Ri'lfUive

to the rarity of the second position, and to his opinion that J/secoiaf

cases in which the occiput was found to point to the right and i hird

foramen ovale were only transitional stages in the rotation of P"''''"^'"'"

occipito-posterior positions. Such an assumption, however,

is unwarrantable, unless the case has been watched from the

very conunencement of labour. Many perfectly qualified ob-

servers have arrived at the conclusion that second positions

are far more common than Naegele supposed ; and in the

table already quoted it will be seen that while Murphy
estimates the second and third as being equally frequent,

Swayne believes the second to be much more common than

Pig. 100.

FOURTH POSITION OF OCCITUT AT PELVIC UIll

the third. It is probable that the weight of Naegele's
authority has induced many observers to classify second
positions as third positions in which partial rotation has
already been accomplished. My own experience would
certainly lead me to think that second positions are very far
from uncommon. The question, however, must be considered
to be m abeyance, until further observations by competent
authorities enable us to decide it conclusively.

The fourth position is just as much the reverse of the Fourth orsecond as he third is of the first. The occiput points to the oeci-

left (fig. 100) sacro-iliac synchondrosis, and the finger im- fiht'"'™"pmges on the right parietal bone. The mechaSism is
'

"

precisely the same as in the third position, the rotation
taking place from left to right.

y 2
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The formation of the caput succedaneum has been already

alluded to. This term is applied to the oedematous swelling

which forms on the head, and is produced by effusion from

the obstruction of the venous circulation caused by the

pressure to which the head is subjected. It follows that the

size of the swelling is in direct proportion to the length of

the labour. In rapid deliveries, in which the head is forced

through the pelvis quickly, it is scarcely, if at all, developed
;

while after protracted labours it is large and distinct, and

may obscure the diagnosis of the position, by preventing the

sutures and fontanelles being felt. Its situation varies accord-

ing to the position of the head : thus, in the first and fourth

positions it forms on the right parietal bone, in the second

and third on the left ; and we may, therefore, verify, by in-

spection of its site, the accu.racy of our diagnosis.

An ordinary mistake which has been made by obste-

tricians is to regard the caput succedaneum as formed at the

point where the head has been most subjected to pressure;

while, in fact, it forms on that part which is most im-

supported by the maternal structures, and where the swell-

ing may consequently most readily occur. Therefore, in the

early stages of the labour, it always forms on the part of the

head which lies in the circle of the os uteri
;
while, in sub-

sequent stages, it forms on that which lies in the axis of the

vaginal canal, and eventually is most prominent on the part

that is first expelled from the vulva.

A few words may be said as to the alteration in the form

of the foetal head which occurs in tedious labom-s, and results

from the moulding which it has undergone in its passage

through the pelvis. The smaller the pelvis, and the greater

the pressure applied to the head during delivery, the more

marked this is. The result is, that in vertex presentations

the occipito-mental and occipito-frontal diameters are elon-

gated to the extent of an inch, or even more, while the

transverse diaineters are lessened, from compression of the

parietal bones. This moulding is of unquestionable value

in facilitating the birth of the child. The amount of

apparent deformity is very considerable, and may even give

rise to some anxiety. It is well to remember, therefore,

that it is always transient, and that in a few hours, or days
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at most, the elasticity of the soft cranial bones causes them
to resume their natural form. The caput succedaneum also

disappears rapidly, therefore no amount of defonnity from

either of these causes need give rise to anxiety, or call for

any treatment.
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CHAPTER III.

MANAGEMENT OF NATURAL LABOUR.'

Although labour is a strictly physiological function, and in

a large majority of cases might, no doubt, be safely accom-
plished without assistance from the accoucheur, still medical
aid, properly given, is always of value in facilitating the
process, and is often absolutely essential for the safety of the
mother and child.

Prerni-a- The management of the pregnant woman before delivery

menj^^"' ^ PO^i'^^ which should always receive the attention of the

medical attendant, since it is of consequence that the labour

should come on when she is in as good a state of health as

possible. For this pm-pose ordinary hygienic precautions

should never be neglected in the latter months of gestation.

The patient should take regular and gentle exercise, short of

fatigue, and, if the weather permit, should spend as much
of her time as possible in the open air. Hot rooms, late

hours, and excitement of all kinds should be strictly avoided.

The diet should be simple, nutritious, and unstimulating.

The state of the bowels should be particularly attended to.

During the few days preceding laboiu* the descent of the

uterus often causes pressure on the rectum, and prevents its

evacuation. Hence it is customary to prescribe occasional

gentle aperients, such as small doses of castor-oil, for a few

days before the expected period of delivery. Some caution,

however, is necessary, as it is certainly not very uncommon

for labour to be determined rather sooner than was antici-

pated, in consequence of the irritation of too large a purga-

tive dose. The state of the bowels should always be inquired

into at the commencement of labour, and, if there be any

reason tO suspect that they are loaded, a copious enema

should be administered. This is always a proper precaution
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to take, for a loaded rectum is a common cause of irregular

and ineffective uterine action ; and even when it does not

produce this result, the escape of the foeces, in consequence

of pressure on the bowel during the propulsive stage, is

always disagreeable both to the patient and practitioner.

The chess of the patient diu-ing pregnancy may be here Dre^s^of

adverted to ; for much discomfort may arise, and the satis-

fectory progress of labour may even be interfered with, from pregnancy,

errors in this respect.

After the uterus has risen out of the pelvis the ordinary

corset which most women wear is apt to produce very

injurious pressure ; still more so when attempts are made to

conceal the increased size by tight lacing. After the fomth

or fifth month, therefore, the comfort of the patient is much

increased by wearing a specially constructed pair of stays

with elastic let into the sides and front, so that they accom-

modate themselves to the gradual increase of the figure.

Such are made by all stay-makers, and should be Avoru

whenever the circumstances of the patient permit. Failing

this, it is better to avoid the use of the corset altogether,

and to have as little pressure on the uterus as possible
;

although many women cannot do without the support to

which they are accustomed. To multiparse, especially if

there be much laxity of the abdominal parietes, a well-fitting

elastic abdominal belt is often a great comfort. This is con-

structed so that it can be tightened when the patient is

walking and in the erect position, when such support is most

required, and readily loosened when desired.

It is hardly necessary to insist on the necessity of the Necessity

practitioner attending immediately to the first summons to 9^
atteml-

the patient. It is true that he may very often be sent for first sum-

long before he is actually required. But on the other hand,

it is quite impossible to foresee what may be the state of any
individual case. By prompt attention he may be able to

rectify a malposition, or prevent some impending catastrophe,

and thus save his patient from consequences of the utmost
gravity.

The practitioner should always be provided with the Articlos in

articles which he may require. The ordinary obstetric cases, ^'^ ^"l^'-"

containing one or two bottles and a catheter, such as are Snchcnir
sold by most instrument-makers, are cumbrous and useless

:
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while ' obstetric bags ' are expensive luxuries not within the
reach of all. Every one can manufacture an excellent

obstetric bag for himself, at a small expense, by having
compartments for holding bottles stitched on to the sides of

an ordinary leather bag, such as is sold for a few shillings at

any portmanteau-maker's. It is a great comfort to have at

hand all that may be required, and the bag should contain

chloroform or other anresthetic, chloral, laudanum, the liquor

ferri perchloridi of the Pharmacopoeia, the liquid extract of

ergot, and a hypodermic syringe, with a bottle containing a

solution of ergotine for subcutaneous injection. If it also

contain a Higginson's syringe, a small elastic catheter, a

good pair of forceps, and one or two suture needles, with

some silver wire or carbolised catgut, the pi-actitioner is

provided against any ordinary contingency. Other articles

that may be required, such as thread, scissors, and the like,

are generally provided by the nurse or patient.

Duties on On arriving at the house the practitioner should have his

Hi'cr^he
^'^^^^ annoimced to the patient, and he will very often find

patient. that the first effect of his presence is to arrest the pains

that have been hitherto progressing rapidly
;
thereby afford-

ing a very conclusive proof of the influence of mental

impressions on the progress of labour. If the pains be not

already propulsive, it is well that he should occupy himself

at first in general inquiries from the attendants as to the

progress of the labour, and in seeing that all the necessary

arrangements are satisfactorily carried out, so as to allow the

patient time to get accustomed to his presence. If he have

any choice in the matter, he should endeavour to seciure a

large, airy, and well-ventilated apartment for the lying-in

room, as far removed as possible from without. He may

also see to the bed, which should be without curtains, and

prepared for the labour by having a water-proof sheeting

laid under a folded blanket or sheet, on which the patient

lies. These receive the discharges during labour, and can

be pulled from under the patient after delivery, so as to

leave the dry clothes beneath. Among the lower classes, the

lying-in chamber is considered a legitimate meeting-place

for numerous female friends to gossip, whose conversation is

often distressing, and is certainly injurious, to a woman in

the excitable condition associated with labour. The medical
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attendant should, therefore, insist on as much quiet as

possible, and should allow no one in the room except the

nurse and some one friend whose presence the patient may

desire. The husband's presence must be left to the wishes

of the patient. Some women like their husbands to be with

them, while others prefer to be without them, and the

medical attendant is bound to. act in accordance with the

patient's desire.

If pains be actually present a vaginal examination is Vaginal

,,, , IT, 11 J. exaniina-
essential, and should not be delayed. It enables us to ^-^^^

ascertain whether the labour has commenced or not, and

whether the presentation is natural or otherwise. The pains,

although apparently severe, may be altogether spurious, and

labour inay not have actually commenced. It is of much

importance, both for our own credit and comfort, that we

should be able to diagnose the true character of the pains

;

for if they be so-called ' false ' pains, we might wait hours in

fruitless expectation of progress, while delivery is still far off.

The necessity of ascertaining, therefore, the actual state of

affairs need not further be insisted on.

False pains are chiefly characterised by their irregularity. Character

sometimes coming on at short intervals, sometimes withTill pains.
many hours between them

;
they also vary much in intensity,

some being very sharp and painful, while others are slight

and transient. In these respects they differ from the true

pains of the first stage, which are at first slight and short,

and gradually recur with increased force and regularity.

The situation of the two kinds of pains also varies, the f;ilse

pains being chiefly situated in front, while the true pains
are felt most in the back, and gradually shoot round towards
the abdomen. Nothing short of a vaginal examination will

enable us to clear up the diagnosis satisfactorily. If the
labour have actually commenced, the os will be more or less

dilated, and its edges thinned; while with each jDain the
cervix will become rigid, and the membranes tense and
prominent. The false pains, on the contrary, have no effect
on the cervix, which remains flaccid and undilated

; or, if the
OS be sufficiently open to admit the tip of the finger, the
membranes will not become prominent during the contrac-
tion. Under such circumstances we may confidently assure
the patient that the pains are false, and measures should be
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taken to remove the irritation which produces them. In the
arge majority of cases the cause of the spurious pains will
be found to be some disordered state of the intestinal tract;
and they will be best remedied by a gentle aperient—such
as castor-oil, or the compound colocynth pill with hyoscya-
mus—followed by, or combined with, a sedative, such as
twenty minims of laudanum or chlorodyne. Shortly after
this has been administered the false pains will die away, and
not recur until true labour commences.

For a vaginal examination the patient is placed by the

Fig. 101.

EXAMIN.\TIOX DUKIXG THE FIRST ST.A.GE.

nurse on her left side, close to the edge of the bed, with the

legs flexed on the abdomen. The practitioner being seated

by the edge of the bed, passes the index finger of the right

hand, previously lubricated with lard or cold cream, up to

the vulva, and gently insinuates it into the orifice of the

vagina, then pushes it backwards in the axis of the vaginal

outlet, and finally turns ft upwards and forwards so as to

more readily reach the cervix. This it may not always be

easy to do, for at the commencement of labour the cervix

may be so high as to be reached with difficulty, or it may be

directed backwards so as to point towards the cadty of the
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sacrum. The exploration is often much facilitated by depres-

sing the uterus from without, by the left hand placed on the

abdomen. Our object is not only to ascertain the state of Object of

the cervix as to softness and dilatation, but also the presen-
^^^'ti^^;'"'"

tation, the condition of the vagina, and the capacity of the

pehds. The examination is generally commenced during a

pain, at which time it is less distressing to the patient
;
but

in order to be satisfactory, the finger must remain in the

vagina until the pain is over, the examination being con-

cluded in the interval between this pain and the next.

In head presentations the round mass of the cranium is

generally at once felt through the lower part of the uterus,

and then we have the satisfaction of being able to assure the

patient that all is right. If the os be sufficiently dilated,

we can also feel through it the occiput covered by the mem-
branes. It is impossible at this time to make out the exact

position of the head by means of the sutures and fontanelles,

which are too high up to be within reach. Nor should any Noatfempi.

attempt be made to do so, for fear of prematurely ruptiuring
^||'°^g'^a^r

the membranes. The fact that the head is presenting is all this time,

that we reqiure to know at this stage of the labour,
tain^the"

The condition of the os itself, as to rigidity and dilatation, position of

the li 1

will materially assist us in forming an opinion as to the ^"^^""j.

progress and probable dm-ation of the labour
;
but, although tion of tlie

the friends will certainly press for an opinion on this point, os^as indi-

the cautious practitioner will be careful not to commit him- progi^ss^of

self to a positive statement, which may so easily be falsified, labour.

It will suffice to assure the friends that everything is

satisfactory, but that it is impossible to say with any cer-

tainty how rapidly, or the reverse, the case may progress.

If the pains be not very frequent or strong, and the os

not dilated to more than the size of a shilKng, a considerable

delay may be anticipated, and the presence of the medical
attendant is useless. He may, therefore, safely leave the
patient for an hour or more, provided he be within easy

reach. It is needless to say that this should never be done
imless the exact presentation be made out. If some part,

other than the head, be presenting, it will probably be im-
possible to make it out until dilatation has progressed
fiurther; and the practitioner must be incessantly on the
watch until the nature of the case be made out, so as to be
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able to seize the most favourable moment for interference,
should that be necessary.

The position of the patient is a matter of some moment
in the first stage. It is a decided advantage that she should
not be then in a reciunbent position on her side, as is usual
in the second stage ; for it is of importance that the ex-
pulsive force should act in such a way as to favour the descent
of the head into the pelvis, i.e. perpendicularly to the plane
of its brim, and also that the weight of the child should
operate in the same way. Therefore the ordinary custom of
allowing the patient to walk about, or to recline in a chair,

is decidedly advantageous; and it will often be observed
that the pains are more lingering and ineffective if she lie in
bed. If the patient be a multipara, or if the abdomen be
somewhat pendulous, an abdominal bandage, by supporting
the uterus, will greatly favom- the progress of this stage.

Keeping the patient out of bed has the fmther advantage of

preventing her being unduly anxious for the termination of

the labour ; and a little cheerful conversation will keep up
her spirits, and obviate the mental depression which is so

common. Grood beef-tea may be freely administered, with a

little brandy and water occasionally, if the patient be weak,

and will be useful in supporting her strength.

Over-frequent vaginal examinations at this period should

be avoided, for they serve no useful pm-pose, and are apt to

irritate the cervix. It will be necessary, however, to ascer-

tain the progress of the dilatation at intervals.

When once the os is fully dilated the membranes may be

artificially ruptured if they have not broken spontaneously,

for they no longer serve any useful purpose, and only retard

the advent of the propulsive stage. Tliis can be easily done

by pressing on them, when they are rendered tense during a

pain, by some pointed instrument, such as the end of a hair-

pin, which is always at hand. In some cases, indeed, it is

even expedient to rupture the membranes before the os is

fully dilated. Thvis it not unfrequently happens, when the

amount of liquor amnii is at all excessive, that the os dilates

to the size of a five-shilling piece or more ;
but, although it

is perfectly soft and flaccid, it opens up no fiu-ther until the

liquor amnii is evacuated, when the propulsive pains rapidly

complete its dilatation. Some experience and judgment are
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required in the detection of such cases, for if we evacuated

the liquor amnii prematurely the pressure of the head on the

cervix might produce irritation, and seriously prolong the

labour This manoeuvre is most likely to be useful when the

pains are strong and the os perfectly, flaccid, but when the

membranes do not protrude through the os and effect fm-ther

dilatation.

It is sometimes not easy to ascertain whether the mem-

branes are ruptured or not. This is most likely to be the

case when the head is low down, and the amount of liquor

amnii is so small that the pouch does not become prominent

during the pains. A little care, however, will enable us, if

the membranes be ruptiured, to feel the rugosities of the

scalp covered with hair, and to distinguish it from the smooth

polished surface of the membranes.

After the evacuation of the liquor amnii there is generally Treatment

a lull in the progress of the labour, the pains, however, soon
°J.op'fi,i,.^

recurring with increased force and frequency, and propelling stage,

the head through the pelvic cavity. The change in the

character of the pains is soon appreciated by the bearing-

down efforts by which they are accompanied, as well as by

their increased length and intensity.

It is now advisablethat the patient be placed inbed; andin Position of

this country it is usual for her to lie on her left side, with her
|i^.in'g [ho

nates parallel to the edge ofthe bed, and her body lying across it. second

This is the established obstetric position in England, and it

would be useless to attempt to insist on any other, even if it

were advisable. Although the dorsal position is preferred

on the Continent, it is difficult to see wherein its advantages

consist. It certainly leads to unnecessary exposm'e of the

person, and" it is, on the whole, less easy to reach the patient,

so placed, for the necessary manipulations. Moreover, the

dorsal position increases the risk of laceration of the per-

inseum, by bringing the weight of the child's head to bear

more directly upon it. Thus Schroeder found that lacerations

occurred in 37-6 per cent, of cases delivered on the back, as

against 24-4 per cent, in other positions.

The patient usually remains in bed during the whole of

this stage, and it is customary for the nurse to tie to the foot

of the bed a jack-towel, which is laid hold of and used as a
support in making bearing-down eflbrts. If the pains be
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few and flir between, and the patient finds it more comfort-
able to get up occasionally, there is no reason why she should
not do so. On the contrary, as we shall subsequently see in

treating of lingering labour, the pains under such circum-

stances are often increased in the sitting posture, in

consequence of the weight of the child producing increased

pressure on the nerves of the vagina.

At this time vaginal examination, which should be more
frequently repeated than in the first stage, enables us to

ascertain precisely the position of the head, by means of the

sutures and fontanelles, as well as to watch its progress.

It not unfrequently happens that the head descends into

the pelvis, even to its floor, without the os having entirely

disappeared. The anterior lip especially is apt to get caught

between the head and pubes, to become swollen by the

pressure to which it is subjected, and then to retard the pro-

gress of the labour. There can be no reasonable objection

to attempting to prevent this cause of delay by pressing on

the incarcerated lip during the interval of the pains, so as to

push it above the head, and maintain it there during the

pains until the head descends below it. This manoeuvre, if

done judiciously, and without any undue roughness or force,

is certainly not liable to be attended by any of the evil con-

sequences which many obstetricians have attributed to it ; it

is indeed a matter of common-sense that the injury to the

cervix is likely to be less if it be pushed gently out of the

way than if it be left to be tightly jammed for hom-s between

the presenting part and the bony pelvis. This mode of

assistance is very different from the digital dilatation of a

rigid cervix, which was formerly much practised, especially

in Edinburgh, in consequence of the recomm'endation of

Hamilton, and which was properly objected to by the great

majority of obstetricians.

If the pains be producing satisfactory progress, no further

interference is required. The medical attendant should,

however, see that the bladder is evacuated ; and if it have

not been so for some hours, it may be necessary to draw off

the urine by the catheter. Whenever the labour is lengthy,

he shovdd occasionally practise auscultation, so as to satisfy

himself that the foetal circulation is being satisfactorily

carried on.
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The regulation of the bearing-down efforts at this time Regulation

is of importance. It is common for the nurse to urge the "oi^it^ry

patient to help herself by straining, and it is certain that by Jearing-

voluntary exertion of this kind she can materially increase efforts,

the action of the accessory muscles of parturition. If the

pains be strong, and the labour promise to be rapid, such

volimtary exertions are not likely to be prejudicial. On the

other hand, if the case be progressing slowly, they only un-

necessarily fatigue the patient, and should be discouraged.

When the perinseum is distended we may even find it advis-

able to urge the patient to cease all voluntary effort, and to

cry out, for the express purpose of lessening the tension to

which the perin£Eum is subjected. This is the stage in which

anaesthesia is most serviceable, but its employment must be

separately discussed.

As the head descends more and more the perinjeimi Dibtension

becomes distended, and there is considerable difference of

opinion amongst accoucheurs as to the management of the

case at this time. In most obstetric works the practitioner

is advised to endeavour to prevent laceration by the

manoeuvre that is described as ' supporting the perinseum.'

By this is meant, laying the palm of the hand on the dis-

tended structures, and pressing firmly upon them during the

acme of the pain, with the view of mechanically preventing

their tearing. There can be little doubt that this, or some
modification of it, is the practice now followed by the large

majority of practitioners. Of late years the evil effects Evil effects

likely to follow it have been specially dwelt upon by Graily
°Q^l>'e'*^"^''

Hewitt, Leishman, Groodell, and other writers, who maintain pcrinjEum.

that by pressure exerted in this fashion we not only fail to

prevent, but actually favour, laceration, in consequence of the
pressure producing increased uterine action, just at the time
when forcible distension of the perinseum is likely to be
hiu-tful. Therefore some hold that the perineeum ought to

be left entirely alone, and that the head should be allowed
gradually to distend it, without any assistance on the part of
the practitioner.

Much error may be traced to a misconception of what is

required. The term ' supporting the perinseum ' conveys an
unquestionably erroneous idea, and it is certain that no one
can prevent laceration by mechanical support. If the term



336 LAIiOUK. [Part II f.

Tlie object
aimed (it

should be
relaxation

of tlie

perinneal

structures.

Dr. Good-
ell's

metJiod.

' relaxation of the perinEeum ' were employed, we should have
a far more accurate idea of what should be aimed at, and, if
this be borne in mind, I think it cannot be questioned that
nature may be most usefully assisted at this stage.

Dr. Goodell, of Philadelphia, has specially studied this
subject, and has recommended a method the object of which
is to relax the perinseum. His advice is, that one or two
fingers of the left hand should be inserted into the rectum,
by which the perinseum should be hooked up and pulled for-

ward over the head, towards the pubis, the thumb of the

Fig. 102.

MODE OF EFFECTING RELAXATION- OF THE PBniN^Uir.

same hand being placed on the advancing head, so as to

restrain its progress if needful. I have adopted this plan

frequently, and believe that it admirably answers its purpose,

especially when the perinseum is greatly distended, and

laceration is threatened. It must be admitted that the

insertion of the fingers into the anal orifice, in the manner

recommended, is repugnant both to the practitioner and

patient, and the same result can be obtained in a less un-

pleasant way. I mention it, however, to show what it is that

the practitioner must aim at. If, when the head is distending

the perinaeum greatly, the thumb and forefinger of the right
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liaiul are placed along its sides, it can be pushed gently Modr of

forward over the head at the height of the pain, while the
i!)!eoM?-

"
"

tips of the fingers may, at the same time, press upon the mciuUd.

advancing vertex, so as to retard its progress if advisable

(fig. 102). By this means the sudden and forcible stretching

of the perinneal structures is prevented, and the chance of

laceration reduced to a minimum, while nature's mode of re-

laxing the tissues, by dilatation of the anal orifice, is favoured.

This is very diiSerent from the mechanical support that is

usually recommended, and the less pressure that is applied

directly to the perinteum the better. Nor is it either needful

or advisable to sit by the patient with the hand applied to

the perinaeiim for hours, as is so often practised. Time should

be given for the gradual distension of the tissues by the

alternate advance and recession of the head, and we need
only intervene to assist relaxation when the stretching has

reached its height, and the head is about to be expelled. A
napkin may be interposed between the hand and the skin,

for the purpose of cleanliness. Should the periuEeum be
excessively tough and resistant, assiduous fomentation with
a hot sponge may be resorted to, and will be of some service

in promoting relaxation.

When the tension is so great that laceration seems in- Inci.sic.n

evitable, it is generally recommended that a slight incision °^

should be made on each side of the central raphe, with the
view of preventing spontaneous laceration. This may no
doubt be done with perfect safety, but I question if it is

likely to be of use. The idea is that an incised wound is

hkely to heal more readily than a lacerated one. When,
however, a distended perinseum ruptiu-es, its structures are so
thinned that the tear is always linear

; and, as a matter of
fixct, the edges of the tear are always as clean, and as closely
in apposition, as if the cut had been made with a knife.
Moreover, the laceration invariably heals perfectly, if only
the edges be brought into contact at once with one or two
metallic sutures. I believe, therefore, that Goodell is right
in stating that incision of the perinreum is rarely, if ever,
necessary, unless it is hardened by previous cicatrisation. In'
almost all first labours, the fourchette is torn, but requires no
treatment of any kind. In some cases, do what we will,
more or less laceration occurs, and the perinjeum should

VOL. 1. z
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always be examined after the expulsion of the child, to see if
any tear has taken place.

Treatm out If it has given way to any extent, I believe that it is good

tionT^"" P^'^ctice to insert one or two interrupted sutures of silver

wire or carbolised gut at once. Immediately after delivery
the sensibility of the tissues is deadened by the distension

to which they have been subjected, and the sutures can be
inserted with little or no pain. It is quite true that lacera-

tions of an inch or less will generally heal perfectly well of

themselves ; but this is not invariably the case, while healing

almost certainly follows if the edges be brought together at

once. In the severer forms of laceration, extending back to,

or even through, the sphincter, the precaution is all the more
necessary, and a subsequent operation of gravity may in this

way be avoided. The sutures can be removed without diffi-

culty in a week or so, when complete adhesion has taken

place.

Expulsion The head, when expelled, should be received in the palm

diik'r
right hand, while the left hand is placed upon the

abdomen to follow down the uterus as it contracts and expels

the body. There is generally some little delay after the

expulsion of the head, and we should now see if the cord

surround the neck, and, if it does so, it should be drawn over

the head. The expulsion of the body should be left entirely

to the uterine contractions. If there be undue delay we may
endeavour to excite uterine action by friction on the fundus,

and it will rarely happen that sufficient contraction does not

now come on. If we display undue haste in withdrawing

the body, we run the risk of emptying the uterus while its

tissues are relaxed, and so favour haemorrhage. If, however,

there seem serious danger of the child being asphyxiated, its

expulsion may be favoured by gently passing the forefinger

of each hand within the axillae, and using traction ; but it is

only very exceptionally that such interference is required.

J'rcniotion As the uterus contracts, it should be carefully followed

of uterine (Jqwu through the abdominal parietes by the left hand, which

lion after should grasp it as the body is expelled, with the view of

the hirtliof geeinff that it is efficiently contracted. This is a point of vital
ttie cliild. ^

. , . , 1 1 • 1 -11 j-i

importance in preventmg haemorrhage, which will presently

be more especially considered.

As soon as the child cries we may proceed to tie and
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separate the cord. For this purpose the nurse usually pro-
^^isil^"'"

vides ligatures composed of several strands of whitey-brown
^o,.,!

thread; but tape, or any other suitable material, may be

employed. It is important, especially if the cord be very

thick and gelatinous, to see that it is thoroughly compressed,

so that the vessels are obliterated, otherwise secondary hsemor-

rhao-e miofht occur. The cord is tied about an inch and a

half from the child, and it is usual, though of course not

essential, to place a second ligature about two inches nearer

the placental extremity of the cord. The latter is, perhaps,

of some use by retaining the blood, and thus increasing the

size of the placenta, and favouring its more ready expulsion

by uterine contraction. The cord is then divided with

scissors between the ligatures, the child wrapped up in

flannel, and given to the nurse, or a bystander, to hold, while

the attention of the practitioner is concentrated on the

mother, with a view to the proper management of the tliird

stage of laboiu".

The cord may, if preferred, be treated with perfect safety Troatmnnt.

by laceration. This method was first brought under my
°Q,.|i'f'

notice by my friend Dr. Stephen, who has employed it for liicenition.

many years, and in several hundred cases. The cord is

twisted round the index fingers of both hands, and torn
through, the lacerated vessels retracting without any haemor-
rhage. It is a close imitation of the method instinctively

adopted by the lower animals, who gnaw the cord asunder,
and has the advantage of dispensing with ligatures altogether.
I have used it myself in a large number of cases, and think
it, in some respects, preferable to the plan usually adopted.

There is unquestionably no period of labour where skilled Lnport-
management is more important, and none in which mistakes
are more frequently made. By proper care at this time the mTnago-
risk of post-partum haemorrhage is reduced to a minimum,
the efficient contraction of the uterus is secured, the amount stage,

and intensity of after-pains are lessened, and the safety and
comfort of the patient greatly promoted. Moreover, the
general practice, as to the management of this stage, is
opposed to the natural mechanism of placental expulsion
and is far from being well adapted to secure the important
objects which we ought to have in view. Let us see what is
the practice usually recommended and followed, and then we

z 2
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shall be in a position to understand in what respects, it' is

erroneous. For this purpose I cannot do better than copy
the directions contained in one of our most deservedly popular
obstetric text-books, which undoubtedly expresses the usual

practice in the management of this stage. ' When the binder

is applied, the patient maybe alloM^edto rest a while, if there

is no flooding ; after which, tuhen the uterus contracts, gentle

traction may be made by the funis, to ascertain if the placenta

be detached. If so, and especially if it be in the vagina, it

may be removed by continuiug the traction steadily in the

axis of the upper outlet at first, at the same time making
pressure on the uterus.''

This may fairly be taken as a sufficiently accurate descrip-

tion of the practice usually followed.^ The objections T have

to make are: (1) That it inculcates the common error of

relying on the binder as a means of promoting uterine con-

traction, advising its application before the expulsion of the

placenta ; while I hold that the binder should never be

' Clnu'cliill's Thcorj/ and Practice of Midwifery, ^. 162.

2 This practice is further illustrated by the annexed diagi'am, contained

in most obstetric works, which represents the accoucheur as withdrawng tlie

placenta by traction, and which I insert as an illustration of what ought not

to be done (fig. 103).

Fig. 103.

USUAL METUOD OF nitMOVraO THE PLACKSTA BY TnACTION OX THE COHD.



Chap. III.] MANAGEMENT OF NATURAL LABOUR. 341

applied until after the placenta is expelled, and not even

then, unless the uterus is perfectly and permanently con-

tracted.. (2) That it teaches that traction on the cord should

be used as a means of withdrawing the placenta; whereas

the uterus itself should be made to expel the after-birth,

and, in nineteen cases out of twenty, the finger need never

be introduced into the vagina after the birth of the child,

nor the cord touched. This may seem an exaggerated state-

ment to those who have accustomed themselves to the usual

method of deahng with the placenta ; but I feel confident ^

that all who have learnt the method of expression of the

placenta would testify to its accuracy.

The cardinal point to bear in mind is, that the placenta Expression

should be expelled from the uterus by a vis a tergo, not
pi;ice|'„;,,_

drawn out by a vis a froute. That uterine pressm-e after the its object,

birth of the child has been recommended by many English

writers is certain, and the Dublin school especially have

dwelt on its importance as a preventive of post-partum

haemorrhage ; but the distinct enunciation of the doctrine

that the placenta should be pressed, and not drawn, out of

the uterus, we owe to Crede and other Grerman writers ; and

it is only of late years that this practice has become at all

common. Those who have not seen placental expression

practised find it difficult to understand that, in the large

majority of cases, the uterus may be made to expel the

placenta out of the vagina ; but such is unquestionably the

fact. A little practice is no doubt necessary to effect this

satisfactorily ; but when once the knack has been learnt,

there is little difficulty likely to be experienced.

Before describing the method of placental expression, a import

-

word of caution may be said against undue haste in attempt- '"'-^c of nut

o . 1 -1 , . , , » reinoviiii>mg expression of the placenta, a mistake that is often made, the pk-
and which, I believe, tends to increase the risk of post-

cenu hur-

partum haemorrhage. So long as we satisfy ourselves that the ^

'

uterus is fairly contracted, so as to avoid the possibility of its

distension with blood, a certain delay after the birth of the
child is useful, from its giving time for coagula to form
within the uterine sinuses, by which their open mouths are
closed up. The importance of this point has been specially

dwelt upon by McClintock, who lays down the rule that 15
or 20 minutes should be allowed to elapse, after the birth of
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the child, before any attempt to remove the after-birth*' is

made. This is a good and safe practical rule, as it gives
ample time for the complete detachment of the placenta, and
the coagulation of the blood in the uterine sinuses.

During this interval the practitioner or nurse should sit

by the bedside, with the hand on the uterus to secure con-
traction and prevent distension ; but not kneading or forcibly

compressing it. When we judge that a sufficient time has
elapsed, we may proceed to effect expulsion. For this

purpose the fundus should be grasped in the hollow of the
left hand, the ulnar edge of the hand being well pressed

Fig. 104.

ILLUSTHATrXG EXPllESSIOK OP THE PLACEXTA.

down behind the fundus, and xvlien the uterus is felt to

harden, strong and firm pressure should be made dowTiwards

and backwards in the axis of the pelvic brim. If this

manoeuvre be properly carried out, and sufficiently firm

pressure made, in almost every case the uterus may be made

to expel the placenta into the bed, along with any coagula

that may be in its cavity (fig. 104). The uterine surface of

the placenta is generally expelled first, as is represented in

the diagram, the cord being within the membranes ; whereas

the foetal surface, and root of the cord, are the parts which

appear first when the placenta is removed by traction (fig.

103). If we do not succeed at the first elfort, which is rarely
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the case if extrusion be not attempted too soon after the

birth of the child, we may wait until another contraction

takes place, and then re-apply the pressure. I repeat that,

after a little practice, the placenta may be entirely expelled

in this way, in nineteen cases out of twenty, without even

touching the cord, and the bugbear of retained placenta will

cease to be a source of dread.

Should we fail in causing the uterus to expel the

placenta, a vaginal examination may be made, and, if the

placenta be found lying entirely in the vagina, it may be

carefully withdrawn. If, however, the cord can be traced up

through the os, showing that the placenta is still within the

uterine cavity, we must again resort to pressure to effect its

expulsion, and not attempt to withdraw it by traction. Such

cases may fairly be classed as retained placenta, but they

should be very rarely met with, and are discussed elsewhere.

When they do occur often in the hands of the same prac-

titioner, it is fau" to conclude that he has not properly

acquired the art of managing this stage of labour. Generally

speaking, the placenta should be expelled within twenty

minutes after the birth of the child ; but no doubt, in the

large majority of cases, expulsion might be effected sooner

were it advisable to attempt it.

When the mass of the placenta is expelled, the mem- M;inagc-

branes generally still remain in the vagina, and they should
"]\y",'^|,"f„

be twisted into a rope, and very gently withdrawn, so as not Lraues.

to leave any portion behind. This is a precaution the im-
portance of which I would strongly urge, for I believe that

the chance of part of the membranes being torn off and left

in utero is the one objection to the method recommended.
With due care, however, this accident may be avoided, and
the risk will be lessened if the placenta is received into the
palm of the right hand, on expression, so as to avoid any
strain on the membranes.

The duties of the medical attendant are not even now Compres-
over. For at least ten minutes after the extrusion of the '^'o"

placenta, he should keep his hand on the firmly contracted sllodd'i'r

uterus, gently kneading it, without any force, for the piupose continued

of promoting firm and equable contraction, and causing it to JhT
throw off any coagula that may form in its cavity. expulsion

The subsequent comfort and safety of the patient may be placenta.
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Ailriiiriis- promoted by administering, at this time, a full dose of erffot

. r-ot of O'e, such as a drachm, or more, of the liquid extract. The
property possessed by this drug of producing tonic and per-

sistent contraction of the uterine fibres, which renders it of

doubtful utility as an oxytocic during labour, is of special

N-alue after delivery, when such contraction is precisely what
we desire. I have long been in the habit of administering

the drug at this period, and believe it to be of great value,

not only as a prophylactic against hosmorrhage, but as a

means of lessening after-pains.

Appliea- When we are satisfied that the uterus is permanently

hindvv
"'^ contracted we may apply the binder, but this should rarely

be done until at least half an hour after the birth of the

child. The soiled clothes should be gently withdrawn from

under the patient, luoving her as little as possible, and the

binder should be, at the same time, slipped under the body,

taking care that it is passed well below the hips, so as to

secure a firm hold. No kind of bandage is better than a

piece of stout jean, of sufficient breadth to extend from the

trochanters to the ensiform cartilage; a jack-towel or bolster

slip answers the purpose very well. These are preferable, at

any i*ate at first, to the shaped binders that are often used.

One or two folded napkins are generally placed over the

uterus, so as to form a pad to keep up pressure. Once in

position, the binder is pulled tight, and fastened by pins.

The utility of careful bandaging after delivery can scarcely

be doubted, although some years ago it became the fashion

to dispense with it. It gives a comfortable support to the

lax abdominal walls, keeps up a certain amount of pressure

on the uterus, and tends to restore the figure of the patient.

After the bandage is applied, a warm napkin should be placed

on the vulva, as a means of estimating the quantity of the

discharge, and the patient may be allowed to rest.

After- Unless the labour have been very long and fatiguing, an

i fiitiuent. opiate, often exhibited as a matter of routine, is unadvisable ;

although it may be well to leave one with the nurse, to be

given if the patient cannot sleep, or if the after-pains be very

troublesome. The practitioner may now leave the room, but

not the house, and at least an hour should elapse after

delivery before he takes his departure. Before doing so he

should visit the patient, inspect the napkin to see that there
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is not too much discharge, and satisfy himself that the uterus

is contracted, and not distended with coagula. He should

also count the pulse, which, if the patient be progressing

satisfactorily, will be found at its normal average. If, how-

ever, it be beating over 100 per minute, he should on no

account leave, for such a rapidity of the circulation renders it

extremely probable that htemorrhage is impending. This is

a good practical rule, laid down by M'Clintock in his excellent

paper ' On the Pulse in Child-bed,' attention to which may
often save the patient from disastrous consequences.

Before leaving, the practitioner should see that the room
is darkened, all bystanders excluded, and the patient left as

quiet as possible to recover from the shock of labour.
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CHAPTER IV.

ANESTHESIA IN LABOUR.

AucX'sthe- A FEW words may be said as to the use of anaesthetics during

labour.'"^
labour, a practice which has become so universal that no
argument is required to establish its being a perfectly legiti-

mate means of assuaging the sufferings of childbirth. Indeed,
the tendency in the present day is in the opposite direction

;

and a common error is the administration of chloroform to

an extent which materially interferes with the uterine con-

tractions, and predisposes to subsequent postpartum haemor-

rhage.

Agents Practically speaking the only agent hitherto employed in
employcd.

^-^^^ country is chloroform, although the bi-chlori'de of methy-
lene, and ether, have been occasionally tried. Of late years,

chloral has been extensively used by some ; and as I believe

it to be an agent of very great value, I shall first indicate

the circumstances under which it may be employed.

Chloral The peculiar value of chloral in labour is, that it may be
limy be safely administered at a time when chloroform cannot be

tcredwhen generally employed. The latter, while it annuls suffering,

cliloroforni frequently tends', in a marked deai-ee, to diminish

bible. uterme action. This is a familiar observation to all who

have employed it much dming labour, as the diminution of

the force and intensity of the pains, and the consequent

retardation of the labour, often oblige us to suspend its in-

halation, at least temporarily. Indeed, this very property of

annulling uterine action is one of its most valuable qualities

Objections in obstetrics, as in certain cases of turning. For such pur-

lo the use poges it is necessai'y to give it to the surgical extent, whicli

form. we endeavour to avoid when it is used simply to lessen the

suffering of ordinary labour. Still it is not always easy to

limit its action in this way, and thus it very frequently does
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thetic of

the first

more than we wish. Such diminution in the intensity of

uterine contraction is comparatively of less consequence in

the propulsive stage, and it is generally more than counter-

balanced by the relief it affords. In the first stage it is

otherwise, and, practically speaking, chloroform is generally

not admissible imtil the head is in the pelvic cavity.

Chloral, on the other hand, has no such relaxing effects on CMoral^is

uterine contraction. It cannot, it is true, compete with anies-

chloroform in its power of relieving pain, but it produces a

drowsy state in which the pain is not felt nearly so acutely g-^age!

as before. It is, therefore, in the first stage of labour, while

the pains are cutting and grinding, and dm-ing the dilatation of

the cervix, that it finds its most useful application. It is

especially valuable in those cases, so frequently met with in

the upper classes, in which the pains produce intolerably

acute suffering, with but little effect on the progress of the

labour. In them the os is often thin and rigid, and the pains

very frequent and acute, but little or no dilatation is effected.

When the patient is brought under the influence of chloral,

however, the pains become less frequent but stronger, nervous

excitement is calmed, and the dilatation of the cervix often

proceeds rapidly and satisfactorily. Indeed I know of nothing

which answers so well in cases of rigid, undilatable cervix,

and I believe its administration to be far more effective,

under such circumstances, than any of the remedies usually

employed.

The object is to produce a somnolent condition, which Object and

shall be protracted as long as possible. For this purpose 15
"^"^j^^i's

grains of chloral may be administered every twenty minutes, tration.

until three doses are given. This generally sufiices to pro-

duce the desired effect. The patient becomes very drowsy,
dozes between the pains, and wakes up as each contraction

commences. It may be necessary to give a fourth dose, at a
longer interval, say an hour after the third dose, to keep up and
prolong the soporific action, but this is seldom necessary, and
I have rarely given more than a drachm of chloral dming the
entire progress of labour. Another advantage of this treat-
ment is that, while it does not interfere with the use of
chloroform in the second stage, it renders it necessary to give
less than otherwise would be called for, and thus its action
canbe more easily kept within bounds. On the whole, therefore,
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I am inclined to consider chloral a very valuable aid in the
management of labour, and believe that it is destined to be
much more extensively used than is at present the case. So
far as my experience has yet gone I have not met witli any
symptoms which have led me to think that it has produced
bad effects

; and I have known many patients sleep quietly
through labour, without expressing any excessive suffering, or
asking for chloroform, who, under ordinary circumstances,
would have been most urgently calling for relief. It
occasionally happens that the patient cannot retain the
chloral from its tendency to produce sickness ; it may then
be readily given per rectum in the form of enema.

G-enerally speaking, we do not think of giving chloroform
until the os is fully dilated, the head descending, and the
pains becoming propulsive. It has often, indeed, been ad-
ministered earHer, for the purpose of aiding the dilatation of

a rigid cervix, and there is no doubt that it often succeeds

well when employed in this way ; but I have already stated

my belief that chloral answers this purpose better.

There is one cardinal rule to be remembered in giving

chloroform during the propulsive stage, and that is, that it

should be administered intermittently, and never continuously.

When the pain comes on a few drops may be scattered over a

Skinner's inhaler, which affords one of the best means of

administering it in labour, or placed within the folds of a

handkerchief twisted into the form of a cone. During the

acme of the pain the patient inhales it freely, and at once

experiences a sense of great relief
;
and, as soon as the pain

dies away, the inhaler should be removed. In the interval

between the pains the effect of the drug passes off, so that

the higher degree of anaesthesia should never be produced.

Indeed, when properly given, consciousness should not be

entirely abolished, and the patient, between the pains, should

be able to speak, and understand what is said to her. This

intermittent administration constitutes the peculiar safety of

chloroform administered in labour, and it is a fortunate cir-

cumstance that, as yet, there is, I believe, no case on record

of death during the inhalation of chloroform for obstetric

purposes. This is obviously due to the effect of each inhala-

tion passing off before a fresh dose is administered.

The effect on the pains should be carefully watched. If
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they become very materially lessened in force and frequency,
^J^^'^'^iJJ'^^'^''

•

it may be necessary to stop the inhalation for a short time, p^ins

commencing again when the pains get stronger, which effect
^J^^^^^J^^"

may be often completely and easily prevented by mixing the ^yatched.

chloroform with about one third of absolute alcohol, which,

originally recommended, I believe, by Dr. Sansom, increases

the stimulating effects of chloroform, and thus diminishes

its tendency to produce undue relaxation.' The amount ad-

ministered must vary, of com-se, with the peculiarities of each

indiridual case and the effect produced, but it need never be

large. As the head distends the perinJEum, and the pains

get very strong and forcing, it may be given more freely and

to the extent of inducing even complete insensibility just

before the child is born.

In cases in which chloroform has lessened the force of the Ether as a

pains ether may be given instead with great advantage. It
chim-a-

certainly often acts well when chloroform is inadmissible on form,

account of its effects on the pains, and, so far as my ex-

perience goes, it has not the property of relaxing the uterus,

but, on the contrary, has sometimes seemed tome distinctly to

intensify the pains. Of late I have used a mixtm-e of one

part of absolute alcohol, two of chloroform, and three of ether.

This is less disagreeable than ether, and has not the over-

relaxing effects of chloroform.

Bearing in mind the tendency of chloroform to produce Procan-

uterine relaxation, more than ordinary precautions should ^"'"•^
.

always be taken against post-partum haemorrhage in all cases lisemor-

in which it has been freely administered.
sIiotUI

In cases of operative midwifery it is often given to the always be

extent of producing complete anaasthesia. In all such cases when clil.v

it should be administered, when possible, by another medical I'oform lias

man, and not by the operator, because the giving of chloro- gi'vem'^'''''"^

form to the surgical degree requires the undivided attention when ad-

of the administrator, and no man can do this and operate at "I'n's'ei'^'l

+1, . • T T , . *o the
tne same time. 1 once learnt an important lesson on this surgical

point. I had occasion to apply the forceps in the case of
ff^'^'j^i f

a lady who insisted on having chloroform. When commencing given hy
the operation I noticed some suspicious appearances about
the patient, who was a large stout woman, with a feeble
circulation. I therefore stopped, allowed her to regain
consciousness, and delivered her without ansethesia, much to

moflieal

man.
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her own annoyance. Just one month after labour she went
to a dentist to have a tooth extracted, and took chloroform,

during the inhalation of which she died. This impressed

on my mind the lesson that no man can do two things at

the same time. The partial unconsciousness of incomplete

anaesthesia, in which the patient is restless and tossing about,

renders the application of forceps, as well as all other opera-

tions, very difficult. Therefore, imless the patient can be com-

pletely and fully anaesthetised, it is better to operate without

chloroform being given at all.
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CHAPTER V.

PELVIC PRESENTATIONS.

Under the head of x^elvic presentations it is customary to

include all cases in which any part of the lower extremities

of the child presents. By some these are further subdivided

into breech, footling, and knee presentations; but, although

it is of consequence to be able to recognise the feet and the

knee when they present, so far as the mechanism and manage-

ment of delivery are concerned, the cases are identical, and,

therefore, may be most conveniently considered together.

Presentations coming under this head are far from im- Frequency,

common; those in which the breech alone occupies the

pelvis are met with, according to Churchill, once in 52 labours,

while Ramsbotham estimates that it presents more frequently,

viz. once in 38-8 labours. Footling presentations occur only

once in 92 cases. They are probably often the mere con-

version of original breech presentations, the feet having

come down during the labour, either in consequence of the

sudden escape of the liquor amnii, when the breech was still

freely moveable above the brim, or from some other cause.

Knee presentations are extremely rare, as may be readily

understood if it be borne in mind that to admit them the

thighs must be extended, hence the vertical measurement of

the child must be greatly increased, and therefore it could

not be readily accommodated within the uterine cavity, un-

less of unusually small size. As a matter of fact, Mme. La
Chapelle found only one knee presentation in upwards of

3,000 cases.

The causes of pelvic presentations are not known. They Causes,

are probably the same as those which produce other varieties

of malpresentations ; and it is not unlikely that, in certain

women, there may be some peculiarity in the shape of the
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Prognosis.

The infiin-

tilo mor-
tality in

pelvic pre-

sentations

is great.

Cunscs of

f.etal

mortality.

iiterine cavity which flxvours their production. It would be
difficult otherwise to explain such a case as that mentioned
by Velpeau, in which the breech presented in six labours.

The results, as regards the mother, are in no way more
unfavourable than in vertex presentation. The first stage of
the labour is generally tedious, since the large rounded mass
of the breech does not adapt itself so well as the head to the
lower segment of the uterus, and dilatation of the cervix is

consequently apt to be retarded. The second stage is, how-
ever, if anything, more rapid than in vertex cases ; and even
when it is protracted, the soft breech does not produce such
injurious pressure on the maternal structures as the hard and
unyielding head.

The result is very different as regards the child. Dubois
calculated that one out of 11 children was still-born.

Churchill estimates the mortality as much higher, viz. one
in 3^. The latter certainly indicates a larger number of

still-births than is consistent with the experience of most
practitioners, and more than should occur if the cases be

properly managed ; but there can be no doubt that the risk

to the child is, even under the most favourable circumstances,

very great. Even when the child is not lost it may be

seriously injured. Dr. Euge has tabulated a series of 29

cases in which there were found to be fractures of bones or

other injuries.^

The chief source of danger is pressure on the umbilical

cord, in the interval elapsing between the birth of the body

and the head. At this time the cord is very generally com-

pressed between the head of the child and the pelvic walls,

so that circulation in its vessels is arrested. Hence the

aeration of the foetal blood cannot take place ; and, pulmon-

ary respiration not having been yet established, the child

dies asphyxiated. There are other conditions present which

tend, although in a minor degree, to produce the same result.

One of these is that the placenta is probably often separated

by the uterine contractions when the bulk of the body is

being expelled, as, indeed, takes place, under analogous

circumstances, when the vertex presents; the necessary

result being the arrest of placental respiration. Joulin

thinks that the same effect may be produced by the com-

' Did. Gin. de Thirap. August 1875.
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pression of the placenta between the contracted uterus and

the hard mass of the foetal skull. Probably all these causes

combine to arrest the fimctions of the placenta ;
and, if the

delivery of the head, and consequently the establishment of

pulmonary respiration, be delayed, the death of the child is

almost inevitable. The corollary is that the danger to the

child is in direct proportion to the length of time that

elapses between the birth of the body and that of the head.

The risk to the child is greater in footling than in breech

cases, because in the former the maternal structures are less

perfectly dilated, in consequence of the small size of the feet

and thighs, and, therefore, the birth of the head is more apt

to be delayed.

Inasmuch as the long axis of the child corresponds with Diagnosis,

the long axis of the uterus, in pelvic as in vertex presenta-

tions, there is nothing in the shape of the uterus to arouse

suspicion as to the character of the case. Still, it is often By nhdo-

sufBciently easy to recognise a pelvic presentation by ab-
pa"io„^'^^'

dominal examination, if we have occasion to make one. The Eesults of

fiicility with which it may be done depends a good deal on
cxainina-

the individual patient. If she be not very stout, and if the tion.

abdominal parietes be lax and non-resistant, we shall

generally be able to feel the round head at the upper part of

the uterus, much firmer and more defined in outline than

the breech. The conclusion will be fortified if we hear the

fcetal heart beating on a level with, or above, the umbilicus.

The greater resistance on one side of the abdomen will also

enable us to decide, with tolerable accuracy, to which side

the back of the child is placed. Information thus acquired

is, at the best, uncertain ; and we can never be quite sure of

the existence of a pelvic presentation until we can corroborate

the diagnosis by vaginal examination.

The first circumstance to excite suspicion on examination
j^er vayinam, even when the os is undilated, is the absence
of the hard globular mass felt through the lower segment of
the uterus, so characteristic of vertex presentations. When
the OS is sufficiently open to allow the membranes to pro- Peculiar-
trude, although the presenting part is too high up to be
within reach, we may be struck with the peculiar shape of tl!o m(°n-
the bag of membranes, which, instead of being rounded,
projects a considerable distance through the os, like the

VOL. I. A A
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finger of a glove. This is a peculiarity met with in all inal-

presentations alike, and is, indeed, much less distinct in breech
than in footling presentations, because in the former the

membranes are more stretched, just as they ai-e in vertex

cases. When the membranes rupture, instead of the waters

dribbling away by degrees, they often escape with a rush, in

consequence of the pelvic extremity not filling up the lower

part of the uterus so accurately as the head, which acts as

a sort of ball-^alve, and prevents the sudden and complete

discharge of the waters.

Often, on first examining, even when the membranes are

ruptured, the presentation is too high up to be made out

accurately. All that we can be certain of is, that it is not

the head; and the case must be carefully watched, and

examinations frequently repeated, until the precise nature of

the presentation can be established. If the breech present,

the finger first impinges on a round, soft prominence, on

depressing which a bony protuberance, the trochanter major,

can be felt. On passing the finger upwards it reaches a

groove, beyond which a similar fieshy mass, the other

buttock, can be felt. In this groove various characteristic

points, diagnostic of the presentation, can be made out.

Towards one end we can feel the moveable tip of the- coccjoc,

and above it the hard sacrum, with its rough projecting pro-

jecting prominences. These points, if accurately made out,

are quite characteristic, and resemble nothing in any other

presentation. In front there is the anus, in w-hich it is

sometimes, but by no means always, possible to insert the

tip of the finger. If this can be done it is easy to distinguish

it from the mouth, with which it might be confounded, by

observing that the hard alveolar ridges are not contained

within it. Still more in front we may find the genital

organs, the scrotum in male children being often much

swollen if the labour has been protracted. Thus it is often

possible to recognise the sex of the child before birth.

The breech might be mistaken for the face, especially if

the latter be much swollen ; but this mistake can readily be

avoided by feeling the spinous processes of the sacrum.

The knee is recognised by its having two tuberosities

with a depression between them. It might be confounded

with the heel, the elbow, or the shoulder. From the heel it
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is distiuguislied by having two tuberosities instead of one

;

from the elbow, by the hitter having one sharp tuberosity,

with a depression on each side, instead of a central depression

and two lateral prominences ; and from the shoulder, by the

latter being more rounded, having only one prominence,

running from which the acromion and clavicle can be

traced.

The foot may be mistaken for the hand. This error will DiMgnosis

be avoided by remembering that all the toes are in the same

line, and that the great toe cannot be brought into appo-

sition with the others, as the thimib can with the fingers.

The internal border of the foot is much thicker than the

external, whereas the two borders of the hand are of the

same thickness. JNIoreover, the foot is articulated at right

angles to the leg, and cannot be brought into a line with it,

as the hand can with the arm. P"'inally, the projection of

the calcaneum is characteristic, and resembles nothing in

the hand.

As is the case in other presentations, obstetricians have Mechnu-

very variously subdivided breech presentations, with the

effect of needlessly complicating the subject. The simplest

division, and that which will most readily impress itself on

the memory of the student, is to describe the breech as

presenting in four positions, analogous to those of the vertex,

the sacrum being taken as representing the occiput, and the

positions being numbered according to the part of the pelvis

to which it points. Thus we have

—

First, or left sacro-anterior (corresponding to the first Division uf

position of the vertex). The sacrum of the child jDoints to l^J'^^cfh pvo-

the left foramen ovale of the mother. into four

Second, or right sacro-anterior (corresponding to the po«'t""i^.

second vertex position). The sacrum of the child points to l^ponding

the right foramen ovale of the mother.
mi- 7 • 7 I . ^ ^"^ vt-rtcx.

llnrd, or right sacro-posterior (corresponding to the

third vertex position). The sacrum of the child points to

the right sacro-iliac synchondrosis of the mother.
Fourth, or left sacro-posterior (corresponding to the

fourth vertex position^. The sacrum of the child points to

the left sacro-iliac synchondrosis of the mother.

Of these, as with the corresponding vertex positions, the
first and third are the most common, their comparative
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frequency, no doubt, depending on the same causes. The
mechanical conditions to which the presenting part is sub-
jected are also identical, but the alterations of position of
the breech in its progress are by no means so uniform as
those of the head, on account of its less perfect adaptation
to the pelvic cavity. The mechanism of the delivery of the
shoulders and head in breech presentations, moreover, is of
much greater practical importance than that of the body in
vertex presentations, inasmuch as the safety of the child
depends on its speedy and satisfactory accomplishment.

Fig. 105.

FIRST, on LEFT SACRO-ANTBRIOIl POSITIOX OF THE BBEECH.

tho child

at liriiii.

Bearing these facts in mind, it will suffice to describe briefly

the phenomena of delivery in the first and third breech

positions.

Position of 111 the first position (fig. 105) the sacrum of the child

points to the left foramen ovale; its back is conseqiiently

placed to the left side of the uterus and anteriorly, and its

abdomen looks to the right side of the uterus and posteriorly.

The sulcus between the buttocks lies in the right obliqiie

diameter of the pelvis, while the transverse diameter of the

buttocks lies in the left oblique diameter, the left buttock

being most easily within reach. As in vertex presentations,
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the hips of the child lie on the same level at the pelvic brim,

although Naegele describes the left hip as placed lower than

the right.

As the pains act on the body of the child, the breech is Descent,

gradually forced through the pelvic cavity, retaining the

same relations as at the brim, its progress being generally

more slow than that of the head, until it reaches the lower

pelvic strait, when the same mechanism which produces

rotation of the occiput comes to operate upon it. The

result is a rotation of the child's pelvis, so that its transverse

diameter comes to lie approximately in the antero-posterior

diameter of the outlet, its antero-posterior diameter corre-

sponds to the transverse diameter of the mother's pelvis, the

left hip lies behind the pubis, and the right towards the

sacrmn. This rotation, which is admitted by the majority

of obstetricians, is altogether denied by Naegele. There Eoiaiiou

can be no doubt, however, that it does generally take place,
gy"°piii'^oj.

but by no means so constantly as the corresponding rota- coniplutu

tion of the vertex; and it is not imcommon for it to be texpvcsen-

entirely absent, and for the hips to be born in the oblique tation.s.

diameter of the outlet. The body of the child is said fre-

quently not to follq,w the movement imparted to the hips,

so that there is more or less of a twist in the vertebral

column.

The left hip now becomes firmly fixed behind the pubis, Expulsion

and a movement of extension, analogous to that of the head and body'''

in vertex presentations, takes place. The right, or posterior,

hip revolves round the fixed one, gradually distends the

perineeum, and is expelled first, the left hip rapidly following.

As soon as both hips are born, the feet slip out, unless the

legs are completely extended upon the child's abdomen.
The shoulders soon follow, lying in the left oblique diameter

of the pelvis (fig. 106). The left shoulder rotates forwards

behind the pubis, where it becomes fixed, the right shoulder

sweeping over the perinseum, and being born first. The
arms of the child are generally found placed upon its thorax, ]iivtli of

and are born before the shoulders. Sometimes they are evHs™*'^
extended over the child's head, thus causing considerable nnduc in-

delay, and greatly increasing the risk to the child. It is
t^'i'i'"'™"*-'-

now generally admitted that such extension is most apt to

occur when traction has been made on the child's body with
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the view of hastening de]i\'ery, aixl that it is rarely met with
when the expulsion of the body is left entirely to the natural
powers.

^M^en the shoulders are expelled the head enters the
pelvis in the opposite, or right obHque diameter, the face
looking to the right sacro-iliac synchondrosis. As the gi-eater
part of the child is now expelled, and as the head has entered
the vagina, the uterus, having a comparatively small mass to
contract upon, must obviously act at a mechanical disadvan-
tage. Still the pressure of the head on the vagina is a
powerful inciter, the accessory muscles of parturition are
1

T-x -^^^ strong action, and there may be sufficient
brought

fig. lOG.

TASKAGE OF THE SIIOULDEItS AXD PAKTIAL ROTATION OF THE THORAX.

force to insure expulsion of the head without artificial aid.

On account of the great resistance to the descent of the

occiput from its ai'ticulation with the sj)inal column, the

pains have the effect of forcing down the anterior portion of

the head, and this insures the complete flexion of the chin

upon the sternum (fig. 107). This is a great advantage from

a mechanical point of view, as it causes the short occipito-

mental diameter of the head to enter the pelvis in the axis

of the uterus and the brim. If the head should be in a state

of partial extension— as sometimes happens when the pelvis

is unusually roomy— tlie occipito-frontal diameter is placed

in a similar relation to the brim, a position certainly less

favourable to the easy birth of the head. As the head

descends it exj)eriences a movement of rotation, the occiput
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passing forwards and to the right, behind the pubic arch,

the face turning backwards into the hollow of the sacrum.

The body of the child will be observed to follow this move-

ment, so that its back is turned towards the mother's ab-

domen, its anterior surface to the perintEum. The nape of

the neck now becomes firmly fixed under the arch of the

pubis, the pains act chiefly on the anterior portion of the

head, and cause it to sweep over the perinteum, the chm

being first born, then the mouth and forehead, and lastly

the occiput.

It is needless to describe the differences between the

mechanism of the second and first positions, which the

student, who has mastered the subject of vertex presenta-

Sacro-

posterior

positions.

Fig. lor.

DESCENT or THE HEAD.

tions, will readily understand. It is necessary, however, to Delivery^ln

say a few words as to sacro-posterior positions, choosing for
pogiti^j, of

that purpose the third, which is the more common of the the LrcLcb.

two. This is exactly the opposite of the first position. The

sacrum of the child points to the right sacro-iliac synchon-

drosis, its abdomen looks forward and to the left side of the

mother. The transverse diameter of the child's pelvis lies

in the left oblique diameter, the right hip being anterior.

The birth of the body generally takes place exactly in the The birth

way that has been already described, the right hip being i°ody"is

towards the pubis, eftecled in

As the head descends into the pelvis the occiput most
^y-iy^'^is^n

usually rotates along its right side—the rotation having sacro-
•
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anterior
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been often already partially effected when that of the hip.s

had been made— iintil . it comes to rest behind the pubis,
the fiice passing backwards along the left side of the pelvis

into the hollow of the sacrum. This change corresponds

exactly to the anterior rotation of the occiput in occipito-

posterior positions, and is the natural and favourable ter-

mination.

Sometimes, forward rotation does not take place, and
the 03ciput then turns backwards into the hollow of the

sacrum. What then generally occurs is, that the pains con-

tinue, for the reason already mentioned, to depress the chin

and produce strong flexion of the face on the sternum the

occiput becoming fixed on the anterior border of the perinseum.

The pains continuing to act chiefly on the anterior part of

the head, the face is born first behind the pubis, the occiput

only slipping over the perinaeum after the forehead has been

expelled.

A second mode of termination of such positions is

mentioned in most works, on the authority of one or two

recorded cases ; but although mechanically possible, it is

certainly an event of extreme rarity. The chin, instead of

being flexed on the sternum, is greatly extended, so that the

face of the child looks upwards towards the pelvic brim.

The chin then hitches over the upper edge of the pubis and

becomes fixed there, while the force of the uterine contrac-

tions is expended on the posterior part of the head, which

descends through the pelvis, distending the perinaeum, and is

born first, the face subsequently following.

The mechanism of the delivery of the body and head in

cases in which the feet originally present does not differ, in

any important respect, from that which has been already

described, and requires no sepEirate notice.

From what has been said of the natural mechanism, it is

evident that one of the most fruitful causes of difl&culty and

complication is undue interference on the part of the prac-

titioner. It is, no doubt, tempting to use traction on the

partially born trunk in the hope of expediting delivery;

but when it is remembered that this is almost certain to

produce extension of the arms above the head, and subse-

quently extension of the occiput on the spine, both of which

seriously increase the difficulty of delivery, the necessity of
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leaving the case as much as possible to nature will be ap- nndue iji-

terferenee.
parent.

Having once, therefore, determined the existence of a

pelvic presentation, nothing more should be done until the

birth of the breech. The membranes should be even more

carefully prevented from prematurely rupturing than in

vertex presentations, since they serve to dilate the genital

passages better than the presenting part. Hence they

should be preserved intact, if possible, until they reach the

floor of the pelvis, instead of being punctured as soon as the

OS is fully dilated. The breech when born should be received

and supported in the palm of the hand.

When the body is expelled as far as the umbilicus, the Danger to

dangers to the child commence : for now the cord is apt to
p^enceT"^'

be pressed between the body of the child and the pelvic walls, after the

To obviate this risk as much as possible, a loop of the cord
expelled as

should be pulled down, and carried to that part of the pelvis far as the

where there is most room, which will generally be opposite

one or the other sacro-iliac synchondrosis. As long as the

cord is freely pulsating we may be satisfied that the life of

the child is not gravely imperilled, although delay is fraught

with danger, from other soiu'ces which have been already

indicated. In most cases the arms now slip out ; but it may Birtli of

happen, even without any fault on the part of the accou-
^'^'^

cheur, that they are extended above the head, and it is of

great importance that we should be thoroughly acquainted

with the best means of liberating them from their abnormal
position.

They must, of course, never be drawn directly down- Manage-

wards, or the almost certain result would be fracture of the m

fragile bones. We should endeavour to make the arm «re ex-

sweep over the face and chest of the child, so that the Ibm-fthe
natural movements of its joints should not be opposed. If head,

the shoulders be within easy reach, the finger of the ac-

coucheur should be slipped over that which is posterior—
because there is likely to be more space for this manoeuvre
towards the sacrum—and gently carried downwards towards
the elbow, which is drawn over the face, and then onwards,
so as to liberate the forearm. The same manoeuvre should
then be applied to the opposite arm. It may be that the
shoulders are not easily reached, and then they may be
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depressed by altering the position of the child's body. If
this be carried well up to the mother's abdomen, the posterior
shoulder will be brought lower down

;
and, by reversing this

procedure and carrying the body back over the perinasum,
the anterior shoulder may be similarly depressed. It is

only very exceptionally, however, that these expedients are
required.

Birth of The arms being extracted, some degree of artificial
t u) u'dc

. assistance is, at this time, almost always required. If there

be much delay, the child will almost certainly perish.

Attempts have been made, in cases in which delivery of the
head could not be rapidly effected, to establish pulmonary
respiration by passing one or two fingers into the vagina, so

as to press it back and admit air to the child's mouth, or by
passing a catheter or tube into the mouth. Neither of these

expedients are reliable, and we should rather seek to aid

nature in completing the birth of the head as rapidly as

possible. The first thing to do, supposing the face to have

rotated into the cavity of the sacrum, is to carry the body
of the child well up towards the pubis and abdomen of the

mother without applying any traction, for fear of interfering

with the all-important flexion of the chin on the sternum.

If now the patient bear down strongly, the natural powers

Manage- may be sufficient to complete delivery. If there be any de-
inuiit -ivlien traction must be resorted to, and we must endeavour to
t ho biiih

. . .

of thelieiul apply it in such way as to insure flexion. For this pm'pose,
IS delayud.

-^yj^iig \)od.y of the child is grasped by the left hand, and

drawn upwards towards the mother's abdomen, the index and

middle fingers of the right hand are placed on the back of

Import- the child's neck, so that their tips press on either side of the
aiice ot ^^gg q£ occiput, and push the head into a state of flexion,
nisurmg i ? i

flexion of In most works we are advised to pass the index and middle
tiic dun.

fliigers of the left hand at the same time over the child's

face, so as to depress the superior maxilla. Dr. Barnes insists

that this is quite unnecessary, and that exti'action in the

manner indicated, by pressure on the occiput, is quite

sufficient. Should it not prove so, flexion of the cliin may

be very effectually assisted by downward pressure on the

forehead through the rectum. One or two fingers of the

left hand can readily be inserted into the bowel, and the

expulsion of the head is thus materially facilitated.
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By far the most powerful aid, however, in hastening de- Y^^i

livery of the head, should delay occur, is pressure from above.
^,,j.o„„,,

This has been, strangely enough, almost altogether omitted the aMo-

by witers on the subject. It has been strongly recom-

mended bv Professor Penrose, and there can be no question

of its utility Indeed, as the uterus contracts tightly round

the head, uterine expression can be applied almost directly

to the head itself, and without any fear of deranging its

proper relation to the maternal passages. It is very seldom,

indeed, that a judicious combination of traction on the part

of the accoucheur, with firm pressure through the abdomen

applied by an assistant, will fail in effecting delivery of the

head before the delay has had time to prove injurious to the

child.

Many accoucheurs—among others, Meig and Eigby—ad- Appliea-

n , n 1 j^i • 1 1 • tioii of the

vocate the application of the forceps Avhen there is delay m f^rccpH to

the birth of the after-coming head. If the delay be due to the aftor-

T • r 1 • ^
coming

want of expulsive force m a pelvis of normal size, manual

extraction, in the manner just described, will be found to be

sufficient in almost every case, and preferable, as heing more

rapid, easier of execution, and safer to the child. The

forceps may be quite properly tried, if other means have

failed
;
especially if there be some disproportion between the

size of the head and the pelvis.

Difficulties in delivery may also occur in sacro- Manago-

posterior positions. Up to the time of the birth of the head

the labour usuall}'^ progresses as readily as in sacro-anterior posterior

positions. If the forward rotation of the hips do not take P"*^''^'^"*-

place, much subsequent difficulty may be prevented by gently fonvard of

favouring it by traction applied to the breech during the the Inpn

pains, the finger being passed for this purpose into the fold favoured,

of the gi'oin.

It is after the birth of the shoulders that the absence of Some liave

rotation is most likely to prove troublesome. It has been^ twisting

recommended that the body should then be grasped, in the roiind of

interval between the pains, and twisted round so as to bring ^'^'^

the occiput forward. It is by no means certain, however,

that the head would follow the movement imparted to the

body, and there must be a serious danger of giving a fatal

twist of the neck by such a manoeu\Te. The better plan Ahettcr

is to direct the face backwards, towards the cavity of the r''"'i«'"
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sacrum, by pressing on the anterior temple during the
continuance of a pain. In this way the proper rotation

will generally be effected without much difficulty, and the
case will terminate in the usual way.

If rotation of the occiput forwards do not occur, it is

necessary for the practitioner to bear in mind the natural

mechanism of delivery under such circumstances. In the

majority of cases the proper plan is to favour flexion of the

chin by upwai'd pressure on the occiput, and to exert traction

directly backwards, remembering that the nape of the neck

should be fixed against the anterior margin of the perinaeum.

If this be not remembered, and traction be made in the axis

of the pelvic outlet, the delivery of the head will be seriously

impeded. In the rare cases in which the head becomes

extended, and the chin hitches on the upper margin of the

pubis, traction directly forwards and upwards may be required

to deliver the head ; but before resorting to it care should

be taken to ascertain that backward extension of the head

has really taken place.

It remains for us to consider the measures which may be

adopted in those very troublesome cases in which the breech

refuses to descend, and becomes impacted in the pelvic

cavity, either from uterine inertia, or from disproportion

between the breech and the pelvis. Here, unfortunately,

the peculiar shape of the presenting part, which is unadapted

for the application of the forceps, renders such cases very

difficult to manage.

Two measures have been chiefly employed : 1st, bringing

down one or both feet, so as to break up the presenting part,

and convert it into a footling case
;
2nd, traction on the

breech, either by the fingers, a blunt hook, or fillet passed

over the groin.

Barnes insists on the superiority of the former plan, and

there can be no question that, if a foot can be got down, the

accoucheur has a complete control over the progress of the

labour, which he can gain in no other way. If the breech

be arrested at or near the brim, there will generally be no

great difficulty in effecting the desired object. It will be

necessary to give chloroform to the extent of complete

auKisthesia, and to pass the hand over the child's abdomen

in the same manner, and with the same precautions, as m
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performing podalic version, until a foot is reached, which is

seized and pnlled down. If the feet be placed in the usual

way close to the buttocks, no great difficulty is likely to be

experienced. If, however, the legs be extended on the

abdomen, it will be necessary to introduce the hand and arm

very deeply, even up to the fundus of the uterus, a procedure

which is always difficult, and which may be very hazardous.

Nor do I think that the attempt to bring down the feet can

be safe when the breech is low down and fixed in the pelvic

cavity. A certain amount of repression of the breech is pos-

sible, but it is evident that this cannot be safely attempted

when the breech is at all low down.

Under such circumstances traction is our only resource, Traction

and this is always difficult and often unsatisfactory. Of all
°°J^®

contrivances for this purpose none is better than the hand

of the accoucheiu". The index finger can generally be

slipped over the groin without difficulty, and traction can be

applied diuring the pains. Failing this, or when it proves

insufficient, an attempt should be made to pass a fillet over

the groins. A soft silk handkerchief, or a skein of worsted,

answers best, but it is by no means easy to apply. The
simplest plan, and one which is far better than the expensive

instruments contrived for the purpose, is to take a stout

piece of copper wire and bend it double into the form of a

hook. The extremity of this can generally be guided over

the hips, and through its looped end the fillet is passed.

The wire is now withdrawn, and carries the fillet over the
groins. I have found this simple contrivance, which can be
manufactured in a few moments, very useful, and by means
of such a fillet very considerable tractive force can be
employed. The use of a soft fillet is in every way preferable
to the blunt hook which is contained in most obstetric bags.
A hard instrument of this kind is quite as difficult to apply,
and any strong traction employed by it is almost certain to
seriously injure the delicate foetal structures over which it is

placed. As an auxiliary the employment of uterine expres-
sion should not be forgotten, since it may give material aid
when the difficulty is only due to uterine inertia. After a
difficult breech labour is completed the child should be care- ExRmin.-
fully examined to see that the bones of the thighs and arms "'^

have not been injured. Fractures of the thigh are far from
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uncommon in such cases, and the soft bones of the newly

born child will readily and rapidly unite if placed at once in

proper splints.

Emliryot- Failing all endeavours to deliver by these expedients,

there is no resource left but to break up the presenting part

by scissors, or by craniotomy instruments ; but fortunately

so extreme a measure is but rarely necessary.
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CHAPTEE VI.

PRESENTATIONS OF THE FACE.

Presentations of the face are by no means rare
;
and, I'aco prc-

althougli in the great majority of cases they terminate satis-
mentations,

factorily by the unassisted powers of nature, yet every now

and again they give rise to much difficulty, and then they

may be justly said to be amongst the most formidable of

obstetric complications. It is, therefore, essential that the

practitioner should thoroughly understand the natural history

of this variety of presentation, with the view of enabling

him to intervene with the best prospect of success.

The older accoucheurs held very erroneous views as to Erroneous

the mechanism and treatment of these cases, most of them
believing that delivery was impossible by the natural efforts, on the

and that it was necessary to intervene by version in order to '''^^'J^'^'-

effect delivery. Smellie recognised the fact that spontaneous

delivery is possible, and that the chin turns forwards and under

the pubis ; but it was not untftlong after his time, and chiefly

after the appearance of Mme. La Chapelle's essay on the

subject, that the fact that most cases could be naturally

delivered was fully admitted and acted upon.

The frequency of face presentations varies curiously in Frequency,

different countries. Thus, Collins found that in the Rotunda
Hospital there was only 1 case in 497 labours, although
Churchill gives 1 in 249 as the average frequency in British

practice ; while in Germany this presentation is met with
once in 169 labours. The only reasonable explanation of
this remarkable difference is, that the dorsal decubitus,
generally followed abroad, favours the transformation of
vertex presentations into those of the face.

The mode in which this change is effected—for it can
hardly be doubted that, in the large majority of cases, face
presentation is due to a backward displacement of the occiput
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after labour has actually commenced, hnt before the head
has engaged in the brim—has been made the subject of
various explanations,

which f!i

^^'^^ generally been supposed that the change is induced

pi-csentH-'' ^ l^itching of the occiput on the brim of the pelvis, so as

^oducud
P^'oduce extension of the head, and descent of the face

;

the occurrence being favoured by the oblique position of the
uterus so frequently met with in pregnancy. Hecker at-

taches considerable importance to a peculiarity in the shape
of the foetal head generally observed in face presentations,

the cranium having the dolicho-cephalous form, prominent
posteriorly, with the occiput projecting, which has the effect of

increasing the length of the posterior cranial lever arm, and
facilitating extension when circumstances favouring it are

in action. Dr. Duncan ^ thinks that uterine obliquity has

much influence in the production of face presentation, but

in a different way to that above referred to. He points

out that, when obliquity is very marked, a curve in the

genital passages is produced, the convexity of which is

directed to the side towards which the uterus is deflected.

When uterine contraction commences, the foetus is pro-

pelled downwards, and the part corresponding to the

concavity of the curve is acted on to the greatest ad-

vantage by the propelling force, and tends to descend.

Should the occiput happen to lie in the convexity of the

curve so formed, the tendency will be for the forehead to

descend. In the majority of cases its descent will be

prevented by the increased resistance it meets with, in con-

sequence of the greater length of the anterior cranial lever

arm ; but if the uterine obliquity be extreme, this may be

counter-balanced, and a face presentation ensues. The in-

fluence of this obliquity is corroborated by the observation of

Baudelocque, that the occiput in face presentations almost

invariably corresponds to the side of the uterine obliquity.

A further corroboration is afforded by the fact that in face

presentation the occiput is much more frequently directed

to the right than to the left ; while right lateral obliquity of

the uterus is also much more common.

These theories assume that foce presentations are pro-

duced during labour. In a few cases they certainly exist

' Edin. Med. Jour. vol. xv.
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before labour has commenced. It is possible, however, as we

know that uterine contractions exist independently of actual

labour, that similar causes may also be in operation, although

less distinctly, before the commencement of labour.

The diagnosis is often a matter of considerable difficulty D.agno.s,s..

at an early period of labour, before the os is fully dilated

and the membranes ruptured, and when the face has not

entered the pelvic cavity. The finger then impinges on the

rounded mass of the forehead, which may very readily be

mistaken for the vertex. At this stage the diagnosis may be

facilitated by abdominal palpation in the way suggested by

Hecker. If the face is presenting at the brim, palpatio;!

will enable us to distinguish a hard, firm, and rounded body,

immediately above the pubes, which is the forehead and

sinciput; on the other side will be felt an indistinct soft

substance, corresponding to the thorax and neck. When

labour is advanced, and the head has somewhat descended, or

when the membranes are ruptured, we should be able to

make out the nature of the presentation with certainty. The

diagnostic marks to be relied on are the edges of the orbits,

the prominence of the nose, the nostrils (their orifices show-

ing to which part of the pelvis the chin is turned), and the

cavity of the mouth, with the alveolar ridges. If these be

made out satisfactorily, no mistake should occur. The most

difficult cases are those in which the face has been a con-

siderable time in the pehds. Under such circumstances the

cheeks become greatly swollen and pressed together, so as to

resemble the nates. The nose might then be mistaken for

the genital organs, and the mouth for the anus. The orbits,

however, and the alveolar ridges, resemble nothing in the

breech, and should be sufficient to prevent error. Consider- Necessity

able care should be taken not to examine too frequently and examUia-

roughly, otherwise serious injury to the delicate structiires tiou.

of the face might be inflicted. When once the presentation

has been satisfactorily diagnosed, examinations should be

made as seldom as possible, and only to assure ourselves that

the case is progressing satisfactorily.

If we regard face presentations, as we are fully justified Mcchan-

in doing, as being generally produced by the extension of

the occiput in what were originally vertex presentations,

we can readily understand that the position of the face in

VOL. I. B B
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relation to the pelvis must correspond to that of the vertex
This is, in feet, what is found to be the case, the forehead
occupying the position in which the occiput would have been
placed had extension not occurred.

The fece, then, like the head, may be placed with its
loiig diameter corresponding to almost any of the diameters

iotSr^ generally it lies either in the trans-
of the verse diameter, or between this and the oblique, while, as
vertex. it descends in the pelvis, it more generally occupies one or

other of the oblique diameters. It is common in obstetric

rig. 108.

•The posi

lions of

the face

Tlllill) I'OSITION IN PACE PRESEXTATIOXS.

The four

positions

generally

met "with.

works to describe two principal varieties of face presentation,

viz. the right and left mento-iliac, according as the chin

is turned to one or other side of the pelvis. It is better,

however, to classify the positions in accordance with the part

of the pelvis to which the chin points. We may, therefore,

describe four positions of the face, each being analogous to

one of the ordinary vertex presentations, of which it is the

transformation.

First position.—The chin points to the right sacro-iliac

synchondrosis, the forehead to the left foramen ovale, and

the long diameter of the face lies in the right obhque
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diameter of the pehds. This correspond.s to the first position

of the vertex, and, as in that, the back of the child lies to

the left side of the mother.

Second 'position.—The chin points to the left sacro-iKac

.synchondi-osis, the forehead to the right foramen ovale, and

the long diameter of the face lies in the left oblique dia-

meter of the pelvis. This is the conversion of the second

vertex position.

Third 'position.—The forehead (fig. 108) points to the-

right sacro-iliac synchondrosis, the chin to the left foramen

ovale, and the long diameter of the face lies in the right

oblique diameter of the pelvis. This is the conversion of

the third vertex position.

Fourth position.—The forehead points to the left sacro-

iliac synchondrosis, the chin to the right foramen ovale, and

the long diameter of the face lies in the left oblique diameter

of the pelvis. This is the conversion of the fourth vertex

position.

The relative frequency of these presentations is not yet Tlie rcla-

positively ascertained. It is certain that there is not the
q^ygncy'

preponderance of first facial that there is of first vertex of tliese

positions, and this may, no doubt, be explained by the suppo-
f°not°"'*

sition that an unusual vertex position may of itself facilitate certainly

the transformation into a face presentation. Winckel con-

eludes that, cceteris paribus, a face presentation is more
readily produced when the back of the child lies to the right

than when it lies to the left side of the mother ; the reason

for this being probably the fi-equency of right lateral obli-

quity of the uterus. We shall presently see that, with very
rare exceptions, it is absolutely essential that the chin should
rotate forwards under the pubes before delivery can be accom-
plished

; and, therefore, we may regard the third and fourth
face positions, in which the chin from the first points anteri-
orly, as more favourable than the first and second.

The mechanism of delivery in face is practically the same The me-
as in vertex presentations

; and we shall have no difficulty in
understanding it if we bear in mind that in face cases the thrsame^
forehead takes the place of, and represents the occiput in,

y'','"'

vertex presentations. For the piu-pose of description we will tado^nsT''"'

take the first position of the face

—

1. The first step consists in the extension of the head,
B B 2



372 LABOUR. [Part III.

Descrip-

tion of

dflivtry

in the lirst,

position of

the face.

Extension.

Descent.

Eotiition.

which is effected by the uterine contractions as soon as the
membranes are ruptured. By this the occiput is still more
completely pressed back on the nape of the neck, and the
fronto-mental, rather than the mento-bregmatic, diameter is

placed in relation to the pelvic brim. This corresponds to the

stage of flexion in vertex presentations.

The chin descends below the forehead, from precisely

the same cause as the occiput in vertex presentations. On
account of the extended position of the head the presenting

face is divided into portions of unequal length in relation to

the vertebral column, through which the force is appUed, the

longer lever arm being towards the forehead. The resistance

is, therefore, greatest towards the forehead, which remains

behind while the cbin descends.

2. Descent.—As the pains continue, the head (the chin

being still in advance) is propelled through the pelvis. It is

generally said that the face cannot descend, like the occiput,

down to the floor of the pelvis, its descent being limited by

the length of the neck. There is here, however, an obvious

misapprehension. The neck, from the chin to the sternum,

when the head is forcibly extended, measures from 3^ to 4

inches, a length that is more than sufficient to admit of the

face descending to the lower pelvic strait. As a matter of

fact the chin is frequently observed in mento-posterior posi-

tions to descend so far that it is apparently endeavouring to

pass the perinseum before' rotation occurs. At the brim the

two sides of the face are on a level, but as labour advances

the right cheek descends somewhat, the caput succedanemn

forms on the malar bone, and, if a secondary caput succed-

aneum form, on the cheek.

3, Rotation is by far the most important point in the

mechanism of face presentations; for unless it occurs, de-

livery, with a full-sized head and an average pelvis, is

practically impossible. There are, no doubt, exceptions to

this rule, which must be separately considered, but it is

certain that the absence of rotation is always a grave and

formidable complication of face presentation. Fortunately it

is only very rarely that it is not effected. The mechanical

causes are precisely those which produce rotation of the

occiput forwards in vertex presentations. As it is accom-

plished, the chin passes under the arch of the pubes, and the
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occiput rotates into the hollow of the sacrum (fig. 109) ;

then commences

—

Fig. 109.

HOT.mOX FOnWAnD.S OF CHIX.

4. Flexion, a movement which corresponds to extension Flexion.

Fig. 110.

PASSAGE OF THE HEAD TlinOUGH THE EXTERNAL PAIIT.S IX FACE PRESENTATION.

in vertex cases. The chin passes as far as it can under the
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pubic arch, and there becomes fixed. The uterine force is

now expended on the occiput, which revolves, as it were, on
its transverse axis (fig. 110), the under surface of the chin
resting on the pubes as a fixed point. This movement goes
on until, at last, the face and occiput sweep over the dis-

tended perinseum.

External 5. External Rotation is precisely similar to that which
rotation.

^Ivlcq in head presentations, and, hke it, depends on
the movements imparted to the shoulders.

Such is the natural course of delivery in the vast majority

Fig. 111.

Mento- of cases ; but, in order fully to understand the subject, it is

posterior necessarv to study those rare cases in which the chin points
positions J J r
in wliieh backwards, and forward rotation does not occur. These may

Tlot^^mjt
taken to correspond to the occipito-posterior positions, in

take place, which the face is born looking to the pubes ;
but, unlike them,

it is only very exceptionally that delivery can be natm-ally

completed. The reason of this is obvious, for the occiput

gets jammed behind the pubes, and there is no space for the

fronto-mental diameter to pass the antero-posterior diameter

of the outlet (fig. 111). Cases are indeed recorded in which

delivery has been effected with the chin looking posteriorly
;
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but there is every reason to believe that this can only happen

when the head is either unusually small, or the pelvis un-

usually large. In such cases the forehead is pressed down

until a portion appears at the ostium vaginae, when it becomes

firmly fixed behind the pubes, and the chin, after many

efforts, slips over the perinaeum. When this is effected,

flexion occm-s, and the occiput is expelled without difficulty.

The forehead is probably always on a lower level than the

chin.

Dr. Hicks > has published a paper, in which he attempts

to show that this termination of face presentations is not so

rare as is generally supposed,- and he gives a single instance

in which he effected delivery with the forceps ; but he prac-

tically admits that special conditions are necessary, such as

the ' antero-posterior diameter of the outlet particularly

ample,' and a diminished size of the head. When delivery

is effected it is probable, as Cazeaux has pointed out, that the

face lies in the obHque diameter of the outlet, and that the

chin depresses the soft structures at the side of the sacro-

ischiatic notch, which yield to the extent of a quarter of an

inch or more, and thereby permit the passage of the occipito-

mental diameter of the head. It must, however, be borne

well in mind, that spontaneous delivery in mento-posterior

positions is the rare exception, and that supposing rotation

does not occur—and it often does so at the last moment

—

artificial aid in one form or another will be almost certainly

required.

As regards the mother, in the great majority of cases the Prognc

prognosis is favourable, but the labour is apt to be prolonged,

ani she is, therefore, more exposed to the risks attending tkuia."'

tedious dehvery. As regards the child, the prognosis is much
more unfavourable than in vertex presentations. Even when
the anterior rotation of the chin takes place in the natural

way, it is estimated that 1 out of 10 children is stillborn;

while if not, the death of the child is almost certain. This
increased infantile mortality is evidently due to the serious

amount of pressure to which the child is subjected, and prob-
ably depends in many cases on cerebral congestion, produced
by pressure on the jugular veins, as the neck lies in the
pelvic cavity. Even when the child is born alive, the face is

' Obst. Trans, vol. vii.



376 LABOUR. [Part III.

Treat-

ment.
Most cases

sliould be
left to the

iiatnral

efforts.

Manage-
ment of

cases in

-«-hich the

vertex

does not

descend.

Difficulties

from ar-

rest in the

pelvic

cavity.

always greatly swollen and disfigured. In some cases the
deformity produced in this way is excessive, and the features

are often scarcely recognisable. This disfiguration passes

away in a few days ; but the practitioner should be aware of

the probability of its occurrence, and should warn the friends,

or they might be unnecessarily alarmed, and possibly might

lay the blame on him.

After what has been said as to the mechanism of delivery

in face presentation, it is obvious that the proper course is to

leave the case alone, in the expectation of the natural efforts

being sufficient to complete delivery. Fortunately, in the

large majority of cases, this course is attended by a successful

result.

The older accovicheurs, as has been stated, thought active

interference absolutely essential, and recommended either

podalic version, or the attempt to convert the case into a

vertex presentation, by inserting the hand and bringing down

the occiput. The latter plan was recommended by Baude-

locque, and is even yet followed by some accoucheurs. Thus

Dr. Hodge ' advises it in all cases in which face presentation

is detected at the brim : but although it might not have

been attended with evil consequences in his experienced

hands, it is certainly altogether unnecessary, and W'ould

infallibly lead to most serious results if generally adopted.

It may, however, be allowable in certain cases in which the

face remains above the brim, and refuses to descend into the

pelvic cavity. Even then it is questionable whether podalic

version should not be preferred, as being easier of per-

formance, giving, when once effected, a much more complete

control over delivery, and being less painful to the mother.

Version is certainly preferable to the application of the

forceps, which are introduced with difficulty in so high a

position of the face, and do not take a secure hold.

When once the face has descended into the pelvis, diffi-

culties may arise from two chief causes : uterine inertia, and

non-rotation forwards of the chin.

The treatment of the former class must be based on

precisely the same general principles as in dealing with pro-

tracted labour in vertex presentations. The forceps may be

applied with advantage, bearing in mind the necessity of

1 System of Ohsieirics, p. 335.
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getting the chin under the pubes, and, when this has been

effected, of directing the traction forwards, so as to make the

occiput slowly and gradually distend and sweep over the

perinEBum.

The second class of difficult face cases are much more Difficulti

important, and may try the resources of the accoucheur to
frorn non

the utmost. Our first endeavour must be, if possible, to ^^^tation

secure the anterior rotation of the chin. For this purpose
forwards

various manoeuvres are recommended. By some, we are

advised to introduce the finger cautiously into the mouth of

the child, and draw the chin forwards during a pain
;
by

others, to pass the finger up behind the occiput and press it

backwards during the pain. Schroeder points out that the

difficulty often depends on the fact of the head not being

sufficiently extended, so that the chin is not on a lower level

than the forehead; and that rotation is best promoted by

pressing the forehead upwards with the finger dviring a pain,

so as to cause the chin to descend. Penrose ^ believes that

non-rotation is generally caused by the want of a point

d'appui below, on account of the face being unable to descend

to the floor of the pelvis, and that, if this is supplied, rotation

will take place. In such cases he applies the hand, or the

blade of the forceps, so as to press on the posterior cheek.

By this means the necessary point d'appui is given ; and

he relates several interesting cases in which this simple

manoeuvre was effectual in rapidly terminating a previously

lengthy labour. Any, or all, of these plans may be tried.

We must bear in mind, in using them, that rotation is often

delayed until the face is quite at the lower pelvic strait, so

that we need not too soon despair of its occiu-ring. If, how-
ever, in spite of these manoeuvres, it do not take place, what
is to be done ? If the head be not too low down in the
pelvis to admit of version, that would be the simplest and .

most effectual plan. I have succeeded in delivering in this

way, when all attempts at producing rotation had failed ; but
generally the face will be too decidedly engaged to render it

possible. An attempt might be made to bring down the
occiput by the vectis, or by a fillet; but if the face be in the
pelvic cavity, it is hardly possible for this plan to succeed.
An endeavour may be made to produce rotation by the

' Amcr. Supplement to Oht. Journ. April 18"6.
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forceps
;
but it should be remembered that rotation of the

face mechanically in this way is very difficult, and much
more likely to be attended with fatal consequences to the
child than wlien it is effected by the natural efforts. In
using forceps for this purpose, the second or pelvic curve is

likely to prove injurious, and a short straight instrument is

to be preferred. If rotation be found to be impossible, an
endeavour may be made to draw the face downwards, so as to
get the chin over the perinaeum, and deliver in the mento-
posterior position; but, unless the child be small, or the
pelvis very capacious, the attempt is unlikely to succeed.
Finally, if all these means fail, there is no resource left but
lessening the size of the head by craniotomy, a dernier
ressort which, fortunately, is very rarely required.

It sometimes happens that the head is partially extended,
-so as to bring the os frontis into the brim of the pelvis, and
form what is described as a ' hroiv loresentation' Should the

head descend in this manner, the difficulties, although not
insuperable, are apf to be very great, from the fact that the

long cervico-frontal diameter of the head is engaged in the

pelvic cavity. The diagnosis is not difficult, for the os

frontis will be detected by its rounded surface ; while the

anterior fontanelle is within reach in one direction, the orbit,

and root of the nose, in another.

Fortunately, in the large majority of cases brow presenta-

tions are spontaneously converted into either vertex or face

presentations, according as flexion or extension of the head

occurs ; and these must be regarded as the desirable ter-

minations and the ones to be favoured. For this purpose

upward pressure must be made on one or other extremity of

the presenting part during a pain, so as to favom* flexion, or

extension
;

or, if the parts be sufficiently dilated, an attempt

may be made to pass the hand over the occiput and draw it

down, thus performing cephalic version. The latter is the

plan recommended by Hodge, who describes the operation as

easy. It is questionable, however, if a well-marked brow

presentation be distinctly made out while the head is still at

the brim, whether podalic version would not be the easiest

and best operation. If the forehead have descended too low

for this, and if the endeavour to convert it into either a face

or vertex presentation fail, the forceps will, probably, be
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required. In such cases the face generally turns towards Tlio for-

the pubes, the superior maxilla becomes fixed behind the ^'^P^.^}'
^ ' ^ craniotomy

pubic arch, and the occiput sweeps over the perinseum. may bo

Very great difficulty is likely to be experienced, and, if con- ^^l^'^"^'^-

version into either a vertex or face presentation cannot be

effected, craniotomy is not unlikely to be required.
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CHAPTER VII.

DIFFICULT OCCIPITO-POSTERIOIl POSITIONS.

A FEW words may be said in this place as to the management
of occipito-posterior positions of the head, especially of those

in which forward rotation of the occiput does not take place.

It has already been pointed out that, in the large majority

of these cases, the occiput rotates forward without any par-

ticular difficulty, and the labour terminates in the usual way,

with the occiput emerging imder the arch of the pubes.

In a certain number of cases such rotation does not occur,

and difficulty and delay are apt to follow. The proportion of

cases in which face to pubes terminations of occipito-posterior

positions occurs has been variously estimated, and they are

certainly more common than most of our text-books lead us

to expect. Dr. Uvedale West,* who studied the subject with

great care, found that labour ended in this way in 79 out of

2,585 births, all these deliveries being exceptionally difficult.

He believed that forward rotation of the head is prevented

by the absence of flexion of the chin on the sternum, so

that the long occipito-frontal, instead of the short sub-

occipito-bregmatic, diameter of the head is brought into

contact with the pelvic diameter ; hence the occiput is no

longer the lowest point, and is not subjected to the action of

those causes which produce forward rotation. Dr. Macdonald,

who has written a thoughtful paper on the subject,^ believes

that the non-rotation forward of the occiput is chiefly due to

the large size of the head, in consequence of which ' the

forehead gets so wedged into the pelvis anteriorly that its

tendency to slacken and rotate forward does not come into

play.' Dr. West's explanation, which has an important

bearing on the management of these cases, seems to explain

most correctly the non-occurrence of the natural rotation.

> Cranial Preseiiiaiions, p. 33. = Edi'i- Med. Jour. Oct. 187-t.
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forehead.,

The importcint question for us to decide is, How can we

best assist in the management of cases of this kind when

difficulties arise, and laboiu- is seriously retarded ?

Dr. West, insisting strongly on the necessity of complete Mode of

flexion of the chin on the sternum, advises that this should
J^^suX"

be favoured by upward pressure on the frontal bone, with the cases,

view of causing the chin to approach the sternum, and the
p^^^s^e

occiput to descend, and thus to come within the action of on the

the agencies which favour rotation. Supposing the pams to be

strong, and the fontanelle to be readily within reach, we may,

in this way, very possibly favour the descent of the occiput,

and without injuring the mother, or increasing the difficulties

of the case in the event of the manoeuvre failing. The

beneficial effects of this simple expedient are sometimes very

remarkable. In two cases in which I recently adopted it,

labour, previously delayed for a length of time without any

apparent progress, although the pains were strong and

effective,*was in each instance rapidly finished almost im-

mediately after the upward pressure was applied. The

rotation of the face backwai'ds may at the same time be

favoured by pressure on the pubic side of the forehead during

the pains.

Others have advised that the descent of the occiput Tract iou

should be promoted by downward traction, applied by the

vectis or fillet. The latter is the plan specially advocated by
Hodge ;

' and the fillet certainly finds one of its most useful

applications in cases of this kind, as being simpler of appli-

cation, and probably inore effective, than the vectis.

Although any of these methods may be adopted, a word Over-

of caution is necessary against prolonged and over-active
cieavour"'

endeavours at producing flexion and rotation when that seems at assist-

delayed. All who have watched such cases must have ob-
l^^Hi^i

served that rotation often occurs spontaneously at a very avoided,

advanced period of labour, long after the head has been
pressed down for a considerable time to the very outlet of
the pelvis, and when it seems to have been making fruitless

endeavours to emerge ; so that a little patience will often be
sufficient to overcome the difficulty.

In the event of assistance being absolutely required. When nc-
there is no reason why the forceps should not be used. The ^^essaiytho

forceps
' Si/siem of Obstetrics, p. 308.

on the

occiput.
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instrument is not more difficult to apply than under ordinary
circumstances, nor, as a rule, is much more traction necessary.

Dr. Macdonald, indeed, in the paper already alluded to, main-
tains that in persistent occipito-posterior positions there is

almost always a want of proportion between the head and
the pelvis, and that, therefore, the forceps will be generally

required, and he prefers them to any artificial attempts at

rectification. Some peculiarities in the mode of delivery

are necessary to bear in mind. In most works it is taught

that the operator should pay special attention to the rotation

of the head, and should endeavour to impart this movement
by turning the occiput forward during extraction. Thus

Tyler Sroith says, ' In delivery with the forceps in occipito-

posterior presentations, the head should be slowly rotated

during the process of extraction so as to bring the vertex

towards the pubic arch, and thus convert them into occipito-

anterior presentations.' The danger accompanying any

forcible attempt at artificial rotation will, however, fee evident

on slight consideration. It is true that in many cases, when

simple traction is applied, the occiput will, of itself, rotate

forwards, carrying the instrument with it. But that is a very

different thing from forcibly twisting round the head with

the blades of the forceps, without any assiuance that the

body of the child will follow the movement. It is impossible

to conceive that such violent interference should not be

attended with serious risk of injury to the neck of the child.

If rotation do not occur, the fair inference is, that the head

is so placed as to render delivery with the face to the pubes

the best termination, and no endeavour should be made to

prevent it. This rule of leaving the rotation entirely to

nature, and using traction only, has received the approval of

Barnes and most modern avithorities, and is the one which

recommended itself as the most scientific and reasonable.

These are cases in which the pelvic curve of the forceps

is of doubtful utility. When applied in the usual way the

convexity of the blades points backwards. If rotation ac-

company extraction, the blades necessarily follow the move-

ment of the head, and their convex edges will turn forwards.

It certainly seems probable that such a movement would

subject the maternal soft parts to considerable risk. I have,

however, more than once seen such rotation of the instrument
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happen without any apparent bad result ; but the dangers

are obvious. Hence it would be a wise precaution, either to

use a pair of straight forceps for this particular operation, or

to remove the blades and leave the case to be terminated by

the natural powers, when the head is at the lower strait, and

rotation seems about to occiu*. When there is no rotation, Necessity

more than usual cai-e should be taken with the perinaeum, o/g"'"''!'"

1 •
1

' • ^ per]-
which IS necessarily much stretched by the rounded occiput. niBum in

Indeed the risk to the peringeum is very considerable, and,^ ' ' posterior
even with the greatest care, it may be impossible to avoid delivery,

laceration.

Bearing these precautions in mind, delivery with the

forceps in occipito-posterior positions offers no special

difficulties or dangers.
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CHAPTER VIII.
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PRESENTATIONS OF THE SHOULDER, ARM, OR TRUNK—COMPLEX

PRESENTATIONS—PROLAPSE OF THE FUNIS.

In the presentations already considered the long diameter

of the foetus corresponded with that of the uterine cavity,

and, in all of them, the birth of the child by the maternal

efforts was the general and normal termination of labour.

We have now to discuss those important cases in which the

long diameter of the fcBtus and uterus do not correspond,

but in which the long foetal diameter lies obliquely across the

uterine cavity. In the large majority of these it is either

the shoulder or some part of the upper extremity that pre-

sents ; for it is an admitted fact that although other parts

of the body, such as the back, or abdomen, may, in excep-

tional cases, lie over the os at an early period of labour, yet,

as labour progresses, such presentations are almost always

converted into those of the upper extremity.

For all practical purposes we may confine ourselves to a

consideration of shoulder presentations; the further sub-

division of these into elhoic or hand presentations being no

more necessary than the division of pelvis presentations into

breech, knee, and footling cases, since the mechanism and

and management are identical, whatever part of the upper

extremity presents.

There is this great distinction between the presentations

we are now considering and those already treated of, that, on

account of the relations of the foetus to the pelvis, delivery

by the natural powers is impossible, except under special and

very unusual circumstances that can never be relied upon.

Intervention on the part of the accoucheur is, therefore,

absolutely essential, and the safety of both the mother and

child depends upon the early detection of the abnormal
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position of the foetus ; for the necessary treatment, which is

comparatively easy and safe before labour has been long in

progress, becomes most difficult and hazardous if there have

been much delay.

Presentations of the upper extremity or trunk are often Position

spoken of as ' transverse presentations ' or ' cross births '
; 'f^^l^^

but both of these terms are misleading, as they imply that

the foetus is placed transversely in the uterine cavity, or that

it lies directly across the pelvic brim. As matter of fact, this

is never the case, for the child lies obliquely in the uterus,

not indeed in its long axis, but in one intermediate between
its long and transverse diameters.

Fig. 112.

DOnSO-AKTEMOR PKESENTATIOX OF 'JIIE ARM.

Tavo great divisions of shoulder presentations are recog- Divided
nised

;
the one in which the back of the child looks to the

abdomen of the mother (fig. 112), and the other in which andX;o-
the back of the child is turned towards the spine of the Po^hi'-o"^

mother (fig. 113). Each of these is subdivided into two
subsidiary classes, according as the head of the child is
placed in the right or left iHac fossa. Thus in dorso-anterior
positions, if the head lie in the left iliac fossa, the right
shoulder of the child presents; if in the right iliac fossa, the
left. So m dorso-posterior positions, if the head lie in the
left ihac fossa, the left shoulder presents ; if in the right, the

VOL.1. cc
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right. Of the two classes the dorso-anberior positions are
more common, in the proportion, it is said, of two to one.

The causes of shoulder presentation are not well known.
Amongst those most commonly mentioned are prematurity
of the foetus, and excess of liquor amnii ; either of these, by
increasing the mobility of the foetus in utero, would probably
have considerable influence. The fact that it occurs much
more frequently amongst premature births has long been
recognised. Undue obliquity of the uterus has probably
some influence, since the early pains might cause the pre-

Fig. 113.

DOnSO-POSTERIOn PBESENTATION OF THE ARM.

senting part to hitch against the pelvic brim, and the shoulder

to descend. An unusually low attachment of the placenta to

the inferior segment of the uterine cavity has been mentioned

as a predisposing cause. In consequence of this the head

does not lie so readily in the lower uterine segment, and is

apt to slip up into one of the iliac foss£e. This is supposed to

explain the frequency of arm presentation in cases of partial

or complete placenta preevia. Danyau and Wigand believe

that shoulder presentations are favoured by irregularity in

the shape of the uterine cavity, especially a relative increase

in its transverse diameter. This theory has been generally

discredited by writers, and it is certainly not susceptible of
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proof; but it seems far from unlikely that some peculiarity

of shape may exist, not capable of recognition, but sufficient

to influence the position of the foetus. How otherwise are

we to explain those remarkable cases, many of which are

recorded, in which similar malpositions occurred in many

successive labours ? Thus Joulin refers to a patient who had

an arm presentation in three successive pregnancies, and to

another who had shoulder presentation in three out of four

labours. Certainly, such constant recurrences of the same

abnormahty could only be explained on the hypothesis of

some very persist ent cause, such as that referred to. Pinard '

states that shoulder presentations are seven times more com-

mon in multiparge' than in primiparse, in consequestce, as he

believes, of the laxity of the abdominal walls- i«n the former,

which allows the uterus to fall forwards, and thus prevents

the head entering the pelvic brim in the latter weeks of

pregnancy. It is probable that merely accidental causes

have most influence in the production of shoulder presenta-

tion such as falls, or undue pressure exerted on the abdomen

by badly fitting or tight stays. Partially transverse positions

during pregnancy are certainly much more common than is

generally believed, and may often be detected by abdominal

palpation. The tendency is for such malpositions to be

righted either before labour sets in, or in the early period of

labour ; but it is quite easy to understand how any persistent

pressm-e, applied in the manner indicated, may perpetuate a

position which otherwise would have been only temporary.

According to Churchill's statistics, shoulder presentations Prognosis

occur about once in 260 cases, that is, only slightly less
^^'^

' ' ^ o ./ quency.
frequently than those of the face. The prognosis to both

the mother and child is much more unfavourable; for he
estimates that out of 235 cases 1 in 9 of the mothers, and
half the children, were lost. The prognosis in each individual

case will, of course, vary much with the period of delivery

at which the malposition is recognised. If detected early,

interference is easy, and the prognosis ought to be good;
whereas there are few obstetric difficulties more trying than
a case of shoulder presentation, in whicli the necessary treat-

ment has been delayed until the presenting part has been
tightly jammed into the cavity of the pelvis.

' Annul, d'hyg. pub. et de mid. Jan. 1879.

c c 2
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Diagnosis. Bearing this fact in mind, the paramount necessity of

an accurate diagnosis will be apparent; and it is specially

important that we should be able not only to detect that a
shoulder or ai-rn is presenting, but that we should, if possible,

determine which it is, and how the body and head of the
child are placed. The existence of a shoulder presentation

is not generally suspected, until the first vaginal examination

is made during labour. The practitioner will then be struck

with the absence of the rounded mass of the foetal head, and,

if the OS be open and the membranes protruding, by their

elongated form, which is common to this and to other mal-

presentations. If the presenting part be too high to reach,

as is often the case at an early period of labour, an endeavour

should at once be made to ascertain the foetal position by

abdominal examination. This is the more important as it is

Shoulder much more easy to recognise presentations of the shoulder

tionT can
^^^^^ than those of the breech or foot

;
and, at so early

often be a period, it-is often not only possible, but comparatively easy,

by^abclo-
alter the position of the foetus by abdominal manipulation

minal alone, and thus avoid the necessity of the more serious form
palpation.

version. The method of detecting a shoulder presentation

by examination of the abdomen has already been described

(p. 117), and need not be repeated. The chief points to

look for are, the altered shape of the uterus, and two solid

masses, the head and the breech, one in either ihac fossa.

•The facility with which these parts may be recognised varies

much in different patients. In thin women, with lax abdo-

minal parietes, they can be easily felt, while in very stout

women it may be impossible. Failing this method, we must

rely on vaginal examinations; although, before the membranes

are ruptured, and when the presenting part is high in the

pelvis, it is not always easy to gain accurate information

in this way. The difficulty is increased by the paramount

importance of retaining the membranes intact as long as

possible. It should be remembered, therefore, that when a

presentation of the superior extremity is suspected, the

necessary examinations should only be made in the intervals

between the pains wlien the membranes are lax, and never

when they are rendered tense by the uterine contractions.

As either the shoulder, the elbow, or the hand may pre-

sent, it will be best to describe the peculiarities of each
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separately^ and the means of distinguishing to which side of

the body the presenting part belongs.

1. The shoulder is recognised as a round smooth promin- Peeuliari-

ence, at one point of which may often be felt the sharp

edge of the acromion. If the finger can be passed sufficiently

high, it may be possible to feel the clavicle, and the spine of

the scapula. A still more complete examination may enable

us to detect the ribs and the intercostal spaces, which would

be quite conclusive as to the nature of the presentation,

since there is nothing resembling them in any other part of

the body. At the side of the shoulder, the hollow of the

ajfilla may generally be made out.

In order to ascertain the position of the child we have to Modn of

find out in which iliac fossa the head lies. This may be done Ing^t jl^?"

in two ways: 1st. The head maybe felt through the abdo- position <if

minal parietes by palpation ; and 2nd, since the axilla always

points towards the feet, if it point to the left side the head

must lie in the right iliac fossa, if to the right, the head

must be placed in the left iliac fossa. Again, the spine of

the scapula must correspond to the back of the child, the

clavicle to its abdomen
; and, by feeling one or other, we

know whether we have to do with a dorso-anterior or dorso-

posterior position. If we cannot satisfactorily determine the

position by these means, it is quite legitimate practice to

bring down the arm carefully, provided the membranes are

ruptured, so as to examine the hand, which will be easily

recognised as right or left. This expedient will decide the
point ; but it is one which it is better to avoid, if possible,

for it not only slightly increases the difficulty of turning,
although perhaps not very materially, but the arm might
possibly be injured in the endeavour to bring it down.

The only part of the body likely to be taken for the Diffevon-

shoulder is the breech ; but in that its larger size, the groove
in which the genital organs lie. the second prominence formed ortllo

by the other buttock, and the sacral spinous processes are
'^''"^^l'^""-

sufficient to prevent a mistake.

2. The elhoio is rarely felt at the os, and may be readily The elbow,
recognised by the sharp prominence of the olecranon, situated
between two lesser prominences, the condyles. As the elbow
always points towards the feet, the position of the fcetus can
be easily ascertained.
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Tho hand. 3. The hand is easy to recognise, and can only be con-
founded with the foot. It can be distinguished by its

borders being of the same thickness, by the fingers being
wider apart and more readily separated from each other than
the toes, and above all by the mobility of the thumb, which
can be carried across the palm, and placed in apposition
with each of the fingers,

dotect.r^
It is not difficult to tell which hand is presenting. If the

v-hich'"^ ^^"^^ be the vagina, or beyond the vulva, and within easy
liand is reach, we recognise which it is by laying hold of it as if we
luesui ing.

^^^^^ about to shake hands. If the pahn lie in the palm of

the practitioner's hand, with the two thumbs in apposition, it

is the right hand; if the back of the hand, it is the left.

Another simple way is for the practitioner to imagine his

own hand placed in precisely the same position as that ofthe
foetus ; and this will readily enable him to verify the previous

diagnosis. A simple rule tells us how the body of the child

is placed, for, provided we are sure the hand is in a state of

supination, the back of the hand points to the back of the

child, the palm to its abdomen, the thumb to the head, and

the little finger to the feet.

Mcc-liau- It is perhaps hardly proper to talk of a mechanism of

shoulder presentations, since, if left unassisted, they almost

invariably lead to the gravest consequences. Still, nature is

not entirely at fault even here,^ and it is well to study the

means she adopts to terminate these malpositions.

The two There are two possible terminations of shoulder presen-
possiblo

tation. In one, known as ' spontaneous version,^ some

tions of other part of the foetus is substituted for that originally pre-
slioulder

seutiuff : in the other, ' spontaneous evolution,^ the foetus
prcsenta- o ' ' x' '

^

tion by the is expelled by being squeezed through the pelvis, without

powers
originally presenting part being withdrawn. It cannot

be too strongly impressed on the mind that neither of these

can be relied on in practice.

Spoil- Spontaneous version may occasionally occur before, or

tancous immediatelv after, the rupture of the membranes, when the
version, J ^ X

foetus is still readily moveable mthin the cavity of the uterus.

A few authenticated cases are recorded in which the same

fortunate issue took place after the shoulder had been engaged

in the pelvic brim for a considerable time, or even after pro-

lapse of the arm ; but its probability is necessarily much
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lessened under such circumstances. Either the head or the

breech may be brought down to the os in place of the

original presentation.

The precise mechanism of spontaneous version, or the

favouring circumstances, are not sufficiently understood to

justify any positive statement with regard to it.

Cazeaux believed that it is produced by partial or irregular

contraction of the uterus, one side contracting energetically,

while the other remains inert, or only contracts to a slight

degree. To illustrate how this may effect spontaneous

version, let us suppose that the child is lying with the head

in the left iliac fossa. Then if the left side of the uterus

should contract more forcibly than the right, it would clearly

tend to push the head and shoulder to the right side, until

the head came to present instead of the shoulder. A very

interesting case is related by Greneuil,' in which he was

present dm-ing spontaneous version, in the course of which

the breech was substituted for the left shoulder more than

four hours after the rupture of the membranes. In this case

the uterus was so tightly contracted that version was im-

possible. He observed the side of the uterus opposite the

head contracting energetically, the other remaining flaccid,

and eventually the case ended without assistance, the breech

presenting. The natural moulding action of the uterus, and

the greater tendency of the long axis of the child to lie in

that of the uterus, no doubt assist the transformation, and

much must depend on the mobility of the foetus, in any

individual case.

That such changes often take place in the latter weeks

of pregnancy, and before labour has actually commenced, is

quite certain, and they are probably much more frequent than

is generally supposed. When spontaneous version does occur

it is, of course, a most favourable event ; and the termination

and prognosis of the labour are then the same as if the head
or breech had originally presented.

The mechanism of spontaneous evolution, since it was Sponta-

first clearly worked out by Douglas, has been so often and "''""^

carefully described that we know precisely how it occurs. °
"

Although every now and then a case is recorded in which a
living child has been born by this means, such an event is of

' A7'ji. de Gynecologie, v. v. 1876.
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extreme rarity
;
and there is no doubt of the accuracy of the

general opinion, that spontaneous evolution can only happen
when the pelvis is unusually roomy and the child small; and
that It almost necessarily involves the death of the fostus, on
account of the immense pressure to which it is subjected.

Two varieties are described, in one of which the head is

P'g. 114.

sroxTAXEOUS EVOLUTION. (After Cliiara.)

This drawing yvus made from a patient wlio died undelivex-ed, the body being frozen,

a"nd bisected.

first born, in the other the breech ; in both the originally

presenting arm remained prolapsed. The former is of

extreme rarity, and is believed only to have happened with

very premature children, whose bodies were small and

flexible, and when traction htid been made on the presenting

arm. Under such circumstances it can hardly be called a
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natural process, and we may confine our attention to the

latter and more common variety.

What takes place is as follows : The presenting arm and

shoulder are tightly jammed down, as far as is possible, by

the uterine contractions, and the head becomes strongly

flexed on the shoulder. As much of the body of the foetus

as the pelvis will contain becomes engaged, and then a

movement of rotation occiu-s, which brings the body of the

child nearly into the anterior-posterior diameter of the

pelvis (fig. 114). The shoulder projects under the arch of

the pubis,- the head lying above the symphysis, and the

breech near the sacro-iliac synchondrosis. It is essential that

the head should lie forwards above the pubes, so that the

length of the neck may permit the shoulder to project under

the pubic arch, without any part of the head entering the

pelvic cavity. The shoulder and neck of the child now

become fixed points, roimd which the body of the child

rotates, and the whole force of the uterine contractions is

expended on the breech. The latter, with the body, there-

fore, becomes more and more depressed, until, at last, the

side of the thorax reaches the vulva, and, followed by the

breech and inferior extremities, is slowly pushed out. As
soon as the limbs are born the head is easily expelled.

The enormous pressure to which the body is subjected

in this process can readily be understood. As regards the

practical bearings of this termination of shoulder presenta-^

tions, all that need be said is, that, if we should happen to

meet with a case in which the shoulder and thorax were so

strongly depressed that turning was impossible, and in which
it seemed that nature was endeavouring to effect evolution,

we would be justified in aiding the descent of the breech by
traction on the groin, before resorting to the difficult and
hazardous operation of embryotomy or decapitation.

It is unnecessary to describe specially the treatment of Treat-

shoulder presentation, since it consists essentially in per-
forming the operation of turning, which is fully described
elsewhere. It is only needful here to insist on the advisa-
bility of performing the operation in the way which involves
the least interference with the uterus. Hence if the nature
of the case be detected before the membranes are ruptured,
an endeavour should be made—and ought generally to'.
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succeed—to turn by external manipulation only. If we can
succeed in bringing tli*e breech or head over the os in this
way, the case will be little more troublesome than an
ordinary presentation of these parts. Failing in this, turn-
ing by combined external and internal manipulation should
be attempted; and the introduction of the entire hand
should be reserved for those more troublesome cases in which
the waters have long drained away, and in which both these
methods are inapplicable.

Should all these means fail, we must resort to the muti-
lation of the child by embryulcia or decapitation, probably

- the most difficult and dangerous of all obstetric operations.

In nine cases in the United States the Csesarean section has
been performed under these circumstances, with a successful

result to the mother in six.^

Complex There are various so-called coviplex presentatio7is in

tionT."''^"
which more than one part of the foetal body presents. Thus
we may have a hand or a foot presenting with the head, or a

Footer foot and hand presenting simultaneously. The former do

head.^^'
^ necessarily give rise to any serious difficulty, for there is

generally sufficient room for the head to pass. Indeed it is

unlikely that either the hand or foot should enter the pelvic

brim with the head, unless the head was unusually small, or

the pelvis more than ordinarily capacious. As regards

treatment, it is, no doubt, advisable to make an attempt to

replace the hand or foot by pushing it gently above the head

in the intervals between the pains, and maintaining it there

until the head be fully engaged in the pelvic cavity. The

engagement of the head can be hastened by abdominal pres-

sure, which will prove of great value. Failing this, all we can

do is to place the presenting member at the part of the

pehds where it will least impede the labour, and be the least

subjected to pressure ; and that will generally be opposite

the temple of the child. As it must obstruct the passage of

the head to a certain extent, the application of the forceps

Hiinds and may be necessary. When the feet and hands present at the

^

ethcr"
same time, in addition to the confusing nature of the pre-

sentation from so many parts being felt together, there is

the risk of the hands coming down, and converting the case

into one of arm presentation. It is the obvious duty of the

' Harris, note to 3rd American edition.
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accoucheur to prevent this by insuring the descent of the

feet, and traction should be made on them, either with the

fingers or with a lac, until their descent, and the ascent of

the hands, are assured.

In connection with this subject may be mentioned the Dorsal dis-

curious dorsal displacement of the arm first described by Sir
ofThulm'n

James Simpson,' in which the forearm of the child becomes

thrown across and behind the neck. The result is the for-

mation of a ridge or bar, which prevents the descent of the

head into the pelvis by hitching against the brim (fig. 115).

Fig. 11.5.

DORSAL DISPLACEMEXT OP THK Alisr.

The difficulty of diagnosis is very great, for the cause of ob-
struction is too high up to be felt. But if we meet with a casem which the pelvis is roomy and the pains strong, and yet
the head does not descend after an adequate time, a full
exploration of the cause is essential. For this purpose we
would natm-ally put the patient under chloroform, and pass
the hand sufficiently high. We might then feel the arm in
Its abnormal position. That was what took place in a case
under my own care, in which I failed to get the head through
the bnm with the forceps, and eventually delivered by turn-

' Selected Obstet. Works, vol. i.
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ing. The same course was adopted by my friend Mr. Jardine

Murray in a similar case.' Simpson advises that the arm
should be brought down so as to convert the case into an

ordinary hand and head presentation. This, if the arm be

above the brim, must always be difficult, and I believed the

simpler and more effective plan is podalic version. A similar

displacement may cause some difficulty in breech presenta-

tions, and after turning (fig. 116). Delay here is easier of

Fig. 116.

Prolapse

of the

umhilical

cord.

DORSAL DISPL,ACEMENT OF THE AMI IN FOOTMXG mBSEXTATIOXS. (After BaVlieS.)

diagnosis, since the obstacle to the expulsion will at once

lead to careful examination. By carrying the body of the

child well backwards, so as to enable the finger to pass

behind the symphysis pubis and over the shoulder, it will

generally be easy to liberate the arm.

It occasionally happens that the umbilical cord foils

down past the presenting part (fig. 117), and is apt to be

pressed between ^t and the walls of the pelvis. The con-

' 3Icd. Times and Ga~. 1861.
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sequence is, that the foetal circulation is seriously interfered Itsj«-.ou.s

with, and the death of the child from asphyxia is a common ^^^^^^^ ,^

result. Hence prolapse of the funis is a very serious com- the child,

plication of labour in so far as the child is concerned.

Fortunately it is not a very frequent occurrence. Frequency.

Chm-chill calculates that out of over 105,000 deliveries it

was met with once in 240 cases, and Scanzoni once in 254.

Its frequency varies much under different circumstances,

and in different places. We find from Chm-chill's figures a

remarkable difference in the proportional number of cases

Fig. 117.

I'ltOL.U'.SE OF TUB UMIIILICAL COKD.

observed in France, England, and Germany, viz. 1 in 446^

1 in 207^, and 1 in 156 respectively. Great as is the

proportion referred to Germany in these figures, it has been

found to be exceeded in special districts. Thus Engelman
records 1 case out of 94 labours in the Lying-in Hospital at

Berlin, and Michaelis 1 in 90 in that of Kiel. These re-

markable differences are at first sight not easy to account

for. Dr. Simpson suggests, with considerable show of prob- E.xplana-

ability, that the difference in frequency in England, France, [jj^yg^^^^

and Germany may depend on the varying positions in which freqxiency

lying-in women are placed during labour in each country. in certain

countries.
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Prognosis.

]{cl;itivo

I'letal iiior-

tiility in

different

presenta-

tions.

The fcetal

mortality

is greater

in first

labours.

Causes.

Circum-
stances in-

terfering

with the

adapt ation

of the

In France, where, although the patient is laid on her bac-k,
the pelvis is kept elevated, the complication occurs least
frequently; in England, where she lies on her side, more
often; and in Gfermany, where she is placed on her back
with her shoulders raised, most often. The special frequency
of prolapsed funis in certain districts, as in Kiel, is supposed
by Engelman • to depend on the prevalence of rickets, and
consequently of deformed pelvis, which we shall presently
see is probably one of the most frequent and important
causes of the accident.

With regard to the danger attending prolapsed funis, as
far as the mother is concerned, it may be said to be altogether
unimportant

; but the universal experience of obstetricians
points to the great risk to which the child is subjected.
Scanzoni calculates that 45 per cent, only of the children
were saved; Churchill estimated the number at 47 per cent.;

thus, under the most favourable circumstances, this com-
plication leads to the death of more than half the children.

Engelman found that out of 202 vertex presentations only

36 per cent, of the children survived. The mortality was
not nearly so great in other presentations ; 68 per cent, of

the cases in which the child presented with the feet were
saved, and 50 per cent, in original shoulder presentations.

The reason of this remarkable difference is, doubtless, that

in vertex presentations the head fits the pelvis much more
completely, and subjects the cord to much greater pressure

;

while in other presentations the pelvis is less completely

filled, and the interference with the circulation in the cord

is not so great. Besides, in the latter case, the complication

is detected early, and the necessary treatment sooner

adopted.

The foetal mortality is considerably greater in first labours
;

a result to be expected on account of the greater resistance

of the soft parts, and the consequent prolongation of the

labour.

The causes of prolapse of the funis are any circumstances

which prevent the presenting part accurately fitting the

pelvic brim. Hence it is much more frequent in face,

breech, or shoulder than in vertex presentations, and is

relatively more common in footling and shoulder presenta-

' Amcr. Journ. of Obst. vol. vi.
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tions than in any other. Amongst occasional accidental pre-
P^^^^j^^^'^'jl;

disposing causes may be mentioned early rupture of the
Jg},-!,,"

membranes, especially if the amount of liquor amnii be

excessive, as the sudden escape of the fluid washes down the

cord ; imdue length of the cord itself ; or an unusually low

placental attachment. Engehnan attaches great importance Pelvic

to slight contraction of the pelvis, and states that in the

Berlin Lying-in Hospital, where accurate measurements of

the pelvis were taken in all cases, it was almost invariably

found to exist. The explanation is evident, since one of the

first results of pelvic contraction is to prevent the ready

engagement of the presenting part in the pelvic brim.

The diagnosis of cord presentation is generally devoid of Diagnosis.

diflBculty ; but if the membranes are still unruptured, it may
not always be quite easy to determine the precise natm-e of

the soft structures felt through them, as they recede from

the touch. If the pulsations of the cord can be felt through

the membranes, all difficulty is removed. After the mem-
branes are ruptured, there is nothing that it can well be

mistaken for.

The important point to determine in such a case is import-

whether the cord be pulsating or not : for if pulsations have f^nce ofdc-
tcriniiiiiif

entirely ceased, the inference is that the child is dead, and the pxilsa-

the case may then be left to nature without further inter-
J. Tj • r 1 ^'^'^ cord.
lerence. It is of importance, however, to be careful ; for, if

the examination be made during a pain, the circulation

might be only temporarily arrested. The examination,
therefore, should be made during an interval, and a loop
of the cord pulled down, if necessary, to make ourselves

absolutely certain on this point.

The amount of the prolapse varies much. Sometimes Amount
only a knuckle of the cord, so small as to escape observation, T'^ ,

J r , ,^ 1 . ,
^ ' prolapsed.

IS engaged between the pelvis and presenting part. Under
such circumstances the child may be sacrificed without any
suspicion of danger having arisen. More often the amount
prolapsed is considerable; sometimes so as to lie in the
vagina in a long loop, or even to protrude altogether beyond
the vulva.

In the treatment the great indication is to prevent the Trent-
cord from being unduly pressed on, and all our endeavours
must have this object in view. If the presentation be de-
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teeted before the full dilatation of the cervix, and when the
membranes are unruptured, we must try to keep the cord
out of the way ; to preserve the membranes intact as long
as possible, since the cord is tolerably protected as long
as it is surrounded -by the liquor amnii ; and to secure the
complete dilatation of the os, so that the presenting part
may engage rapidly and completely.

Postural Much may be done at this time by the postural treat-
truatmcnt.

jj^q^^^ ^j^ich we chiefly owe to the ingenuity of Dr. T. Gail-

lard Thomas, of New York, whose writings familiarised the

profession with it, although it appears that a somewhat
similar plan had been occasionally adopted previously. Dr.

Fig. 118.

rosTtrnAL tkeatmknt op rnoLATSB of the coud.

Thomas's method is based on the principle of causing the

cord to slip back into the uterine cavity by its own weight.

For this purpose the patient is placed on her hands and

knees, with the hips elevated, and the shoulders resting on

a lower level (fig. 118). The cervix is then no longer the

most dependent portion of the uterus, and the anterior wall

of the uterus forms an inclined plane down which the cord

slips. The success of this manoeuvre is sometimes very

great, but by no means always so. It is most likely to

succeed when the membranes are unruptm'ed. If, when

adopted, the cord slip away, and the os be sufficiently

dilated, the membranes may be ruptured, and engagement

of the head produced by properly applied uterine pressure.
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Sometimes the position is so irksome that it is impossible to

resort to it. Postural treatment is not even then altogether

impossible, for by placing the patient on the side opposite to

that of the prolapse, so as to relieve the cord as much as

possible from pressure, and at the same time elevating the

hips by a pillow, it may slip back. Even after the mem-

branes are ruptured, postural treatment in one form or

another may succeed ;
and, as it is simple and harmless, it

should certainly be always tried. Attempts at reposition,

by one or other of the methods described below, may also

occasionally be facilitated by trying them when the patient

is placed in the knee-shoulder position.

Failing by postural treatment, or in combination with it. Artificial

it is quite legitimate to make an attempt to place the cord I'^Position.

beyond the reach of dangerous pressure by other methods.

Unfortunately reposition is too often disappointing, difficult

to effect, and very frequently, even when apparently success-

ful, shortly followed by a fresh descent of the cord. Provided

the OS be fully dilated, and the presenting head engaged in

the pelvis (for reposition may be said to be hopeless when
any other part presents), perhaps the best way is to attempt

it by the hand alone. Probably the simplest and most

effectual method is that recommended by McClintock and

Hardy, who advise that the patient shoviid He on the opposite

side to the prolapsed cord, which should then be drawn

towards the pubes as being the shallowest part of the pelvis.

Two or three fingers may then be used to push the cord past Reposition

the head, and as high as they can reach. They must be ^^g^g
kept in the pelvis until a pain comes on, and then very

gently -withdrawn, in the hope that the cord may not again

prolapse. During the pain external pressure may very

properly be applied to favour descent of the head. This
manoeuvre may be repeated during several successive pains,

and may eventually succeed. The attempt to hook the
cord over the foetal limbs, or to place it in the hollow of

the neck, recommended in many works, involves so deep an
introduction of the hand that it is obviously impracticable.

Various complex instruments have been invented to aid Instm-

reposition (fig. 119), but even if we possessed them they are "2^^,.
not likely to be at hand when the emergency arises. A reposition,

simple instrument may be improvised out of an ordinary
VOL. I. D D
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Treatment
"when re-

position

fails.

Fig. 119.

male elastic catheter, by passing the two ends of a piece of
string through it, so as to leave a loop emerging from the
eye of the catheter. This is passed through the loop of
prolapsed cord, and then fixed in the eye of the catheter by
means of the stilette. The cord is then pushed up into the
uterine cavity by the catheter, and liberated by withdrawing
the stilette. Another simple instrument may be made by
cutting a hole in a piece of whalebone. A piece of tape is

then passed through the loop of the cord,

and the ends threaded through the eye
cut in the whalebone. By tightening the
tape the whalebone is held in close ap-

position to the cord, and the whole is

passed as high as possible into the uterine

cavity. The tape can easily be liberated

by pulling one end. If preferred, the
cord can be tied to the whalebone, which
is left in utero until the child is born.

Nothing need be said as to the various

other methods adopted for keeping up
the cord, such as the insertion of pieces

of sponge, or tying the cord in a bag
of soft leather, since they are generally

admitted to be quite.useless.

It only too often happens that all

endeavours at reposition fail. The subse-

quent treatment m^st then be guided

by the circumstances of the case. If the

pelvis be roomy, and the pains strong,

especially in a multipara, we may often

deem it advisable to leave the case to

nature, in the hope that the head may
be pushed through before pressure on the

cord has had time to prove fatal to the child. Under such

circumstances the patient should be urged to bear down, and

the descent of the head promoted by uterine pressure, so as

to get the second stage completed as soon as possible. If

the head be within easy reach, the application of the forceps

is quite justifiable, since delay must necessarily involve the

death of the child." During this time the cord should be

placed, if possible, opposite one or other sacro-iliac synchon-

braun's atparatos for

replacikg the cord.
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drosis, according to the position of the head, as the part of

the pelvis where there is most room, and where the pressure

would consequently be least prejudicial. If we have to do

with a case in which the head has not descended into the

pelvis, and postural treatment and reposition have both

failed, provided the os be fully dilated, and other circum-

stances be favourable, tiu-ning would undoubtedly offer the

best chance to the child. This treatment is strongly advo-

cated by Engelman, who found that 70 per cent, of the

children delivered in this way were saved. There can be no

question that, so far as the interests of the child are con-

cerned, it is, imder the circumstances indicated, by far the

best expedient. Turning, however, is by no means always

devoid of a certain risk tq tl^e nqother, and the performance

of the operation, in aiiy particular case, must be left to the

judgment of the practitioner. A fully dilated os, with mem-
branes unruptured, so that version could be performed by
the combined method without the introduction of the hand
into the uterus, would be unquestionably the most favourable

state. If it be not deemed proper to resort to it, all that

can be done is to endeavour to save the cord from pressiu-e

as much as possible, by one or other of the methods already

mentioned.
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